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MANUAL OF AMERICAN WATER WORKS PRACTICE 


outline current practice in those branches of the 
business peculiar to it, call for the coéperation of many individuals in ae 
order that the book shall be unbiased, comprehensive, well-balanced a oat 
and authoritative. 
Fortunately we are not without a notably successful precedent in z ke 
this undertaking. Some twenty years ago a manual of standard a nye 
railway engineering practice was started by the American Railway ee a 
Engineering Association. It has been revised many times since © ee 
the first edition appeared. There are many standing committees ais 
engaged in keeping this volume closely yet conservatively up to date, bs 
with the result that it is one of the very few books accepted by federal _ 
courts as authorities. We have taken advantage of the experience 
of our sister association in blocking out the plans for the first edition 
of our own manual. ae: 
The work will be done by group effort. Some of our committees q ae, 
have provided, or will soon do so, a part of the information suitable, — ao 


when condensed, for the Manual. The chairmen of these com- ee o ae 


mittees will, of course, be responsible for reviewing with their asso-— 
ciate committeemen the specific features of water works practice 
assigned to them. However, there are many subjects outside the yon | 
restricted fields of these which must be summarized for 


The Manual of American Water Works Practice is a most ambitious ee 
a project to be undertaken by an organization like the American | y 
9 Water Works Association. ‘To summarize in a few hundred pages the oe: 
. . . = 
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q 
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our book. Many of these subjects we have asked individuals to 
epitomize for us, with authority to associate other members with 
them in their tasks and to ask for information outside as well as 
within our membership. Still other subjects are of a practical 
nature and these are being developed by using questionnaires, sup- 
plemented in some cases, we hope, by discussions at meetings of 
our local sections and National divisions. Already we have been 
much surprised and gratified by the value of the early results of this 
branch of our undertaking. 

The book is being developed according to the following general 
plan, which does not, however, indicate the sequence in which the 
topics will be printed. We bespeak for the committees and members 
named as responsible for providing information on the topics assigned 
to them, the prompt and hearty codperation of those to whom they 


apply for information and assistance. a 

AspeL WOLMAN, Grorce __ 
Editor. Frank A. BARBOUR, 


Secretary. Epwarp E. WALL 

Council on Standardization 


Tentative outline of topics for inclusion in Manual of Water Works to 
American Water Works Association and assignments for 


development of material 


Outline of the water works industry, with brief historical and 
statistical review of its development. M. N. Baker. 

. 2 Constituents of water with outline of objectionable limits of 
various substances and of their relation to practical problems. 
A. M. Buswel! and S. T. Powell. 

General theory of disease and longevity in water of typhoid fever 
and other disease germs. W. H. Frost. 

Typhoid fever statistics with explanatory statement as to their 
local significance. S. M. Van Loan. 

Water quality standards. A. Wolman. 

Jurisdiction of health authorities over water supplies. A. J. 
McLaughlin. 

Ground water supplies, their selection and pumping from the 
ground. L. A. Smith. 

Recent pumping station practice. L. A. Day (As Chairman of 

Saal No. 7). 
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Allocation of streams for water supplies of various cities. L. 
P. Wood. 

Summary of runoff data for representative streams and relation 
between watershed yields and required storage. A. Hazen. 
Summary of flood flow data of representative streams in relation 

to spillways. Weston Fuller. 

Practice as to watershed protection. H. EH. Moses (As Chairman 
of Committee No. &), T. Merriman, C. A. Holmquist, R. Messer, 
T. Saville, F. M. Randlett. 

Industrial wastes in relation to water supplies. A. L. Fales 
(As Chairman of Committee No. 6). 

Findings of International Joint Commission in relation to pollu- 
tion of boundary waters between the U. 8. and Canada. H. 
P. Eddy. 

Customs as to compensation in money and compensation in kind 
for water diversion. Chas. T. Main and Wm. Gore. 

Relative merits of supply pipes of different kinds. D. H. Maury. 

Nomenclature and physical standards of distribution systems. 
G. G. Dixon (As Chairman of Committee No. 8). 

Modern views as to service reservoirs and desirable pressures 
for domestic service. A. Hazen. 

Practicability of pressure tunnels for distribution systems of 
large cities. W.W. Brush. 

Standard specifications for cast-iron pipe and special castings. 
F. A. Barbour (As Chairman of Committee No. 9). 

Standard specifications for valves. A. Wolman (As Editor). 

Standard specifications for hydrants. A. Wolman (As Editor). 

Standard specifications for meters. A. Wolman (As Editor). 

Standard brass fittings. W. R. Edwards (As Chairman of Com- 
mittee on Standard Brass Fittings). 

Summary of report on plumbing to United States Secretary of 
Commerce. G. C. Whipple. 

Loss of head in corporation cocks and service pipes. A. Wolman 
(As Editor). 
Corrosion of pipes. A. Wolman. sett 

Practical aspects of electrolysis. A. Wolman. 

Testing of water works materials and supplies. 7. H. W iggin 
(As Chairman of Committee No. 12). 

Tabulation of water consumption in representative cities and 
meterage facilities in each. V. B. Siems. 

Data as to requirements by manufacturers of public water sup- 
plies and influence on total water consumption. V. B. Stems. 

Methods and records of water waste control. W. W. Brush (As 
Chairman of Committee No. 13). 

Schedule of slides for meter rates. J. S. Walker (As Secretary 
of Committee No. 14). 

Data on rates of water charges. F.C. Jordan. 

Reasonable provisions for depreciation of water works. 

Metcalf. 
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Representative price trends for water works materials and labor. 
D. F. O’Brien. 

Taxation for water plants in different States on physical prop- 
erty franchises, income and securities. F. R. Berry. 

Summary of varying customs as to relation between the issuing 
of water works bonds of municipalities and legal limits of 
bonded indebtedness. 

Historical review of formation of water districts and their accom- 
plishments. R. B. Morse. 

Standard form of contract. J. Waldo Smith (As Chairman of 
Committee on Standard Form of Contract). 

Elements of valuation on water works properties; past and present 
practice. J. W. Alvord. 

Need of balance budgets for municipal and privately-owned 
water plants in order to provide needed betterments and ex- 
tensions. @. W. Fuller. 


ple Topics related to fire protection 


Summary of recent annual fire losses in the United States and 
foreign countries. G. W. Booth. 

Rating schedule of National Board of Fire Underwriters for water 
supply and other public facilities. C. Goldsmith. 

High pressure fire system. C. Goldsmith. 

Reasonable charges for public fire protection service. L. Metcalf. 

Reasonable charges for private fire protection service. WN. S. 
Hill. 


Topics related to quality of water 


Self-purification of streams, lakes and reservoirs. G. C. Ww ‘hipple. 

Advantages of outlets at different levels for deep reservoirs. 
F. E. Hale. 

Aeration. W. Donaldson. 

Coagulation basins for colored waters. M. Pirnie. : 2 

Plain sedimentation basins. J. R. McClintock, 

Coagulation basins for turbid water. C. M. Daily and J. R. 
Baylis. i 

Slow sand filters and appurtenances. A. Hazen. ee ; 

Rapid sand filters and appurtenances. W. Donaldson. ; 

Operating efficiency and economies of slow sand filters. S. M. 

E 


Van Loan and F. E. Field. 
Operating efficiencies and economies of rapid sand filters. £. 
Wall and H. W. = eeter. 
Double filtration. G. W. Fuller. 
Removal of iron fh manganese. W. Donaldson and M. Pirnie. 
Water softening by lime and soda. C. P. Hoover. . 
Zeolite treatment. EF. Bartow. 
Ultra Violet Ray treatment. G. A. Johnson. 


Ozonization. S. T. Powell. 
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As to sizes of filtered water basins. J. H. Gregory. 

As to need of covers for filtered water reservoirs. G. C. Whipple, 

Summary of 30 years’ practice with mechanical analyses of filter 
sands and gravel. A. Hazen. 

Committee report on pressure water filters. A. Wolman (As 
Editor). 

Summary of report of committee on colloid chemistry. A. Wol- 
man and F. Hannan. 

Current practice on chlorination. L. H. Enslow. 

Current views on super-chlorination and dechlorination. Sir 
Alexander Houston. 

Current practice with algaecides. F. E. Hale. 

Current views on treating water supplies with iodide. A. Wolman. 

Report on sanitary drinking fountains. A. Wolman (As Editor). 

Records and essential data for water reports. G. H. Fenkell 
and J. N. Chester. 


Topics dealing with management practice. W. S. Cramer. 
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THE CHLORINATION OF SMALL WATER SUPPLIES! 


By M.. F.. Tiernan’ 

Heretofore most papers concerning chlorination of water supplies 
have dealt largely with developments in apparatus and means of 
_ applying chlorine and effects of chlorination upon mortality rates. 

A presentation of generalized experiences from actual operations of 
_ ehlorine control apparatus would seem to the writer to be of interest 
to the water works fraternity. 

From the standpoint of chlorination a small water supply is one 
requiring chlorine at the rate of 5 pounds or less per 24 hours—a 
_ supply of approximately one million gallons of water per day. Chlo- 

_ ination problems vary considerably with the various kinds of water 
supplies and the conditions under which chlorine is applied. 

A review of the types and size apparatus which we have installed 
to date shows a ratio of the small supplies, or 5 pounds per day chlo- 
rination capacity, to the large supplies of approximately three to one. 
The number of units of chlorine control apparatus in operation on 
__-water supplies in the United States as of today is about 4200. The 

_ number of water supplies being chlorinated is about 3000 from which 
one must observe that the large use of chlorine apparatus is by the 
_ small water works. 

: We have found by experience that our greatest operating difficul- 
; % ties come from apparatus treating small supplies and a generalized 
- analysis of the difficulties from such apparatus as compared with 
those of large supplies leads to rather interesting deductions. A 

review of our complaint files and general impressions gained from 
correspondence covering operating difficulties leads one naturally 
to classify the reasons why the small supplies seem to have more 
Operating difficulty than the large supplies. These reasons may be 
¢lassified as follows: 


! Presented before the Water Works Manufacturers’ Association Session, 
New York Convention, May 20, 1924. a PF. 
Of Wallace and Tiernan, Newark, N. J. 
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I. PERSONNEL 


The writer deems it safe to say that the large cities have, as a 7 
rule, full time attendants to look after chlorine apparatus, atten-— 
dants whose duties are devoted to this and nothing else. Thesmall _ 
supplies, on the other hand, whether privately or publicly owned, __ 
often have only one or two men to do all sorts of work in connection __ 
with the operation of the water department and sometimes other 
departments—and these men’s time and attention are so diversified © 
that often the chlorine apparatus may be unintentionally neglected. 
The employee of the larger city giving all his time to chlorine ap- 
paratus naturally acquires a better knowledge of the care and opera-_ 
tion of the apparatus and by more timely attention can forestall 
many difficulties which at a later day might assume serious propor- __ 
tions. The matter of inspection, cleaning, checking up, watching 
for leaks and minor operating details, is often neglected or delayed — 
until the apparatus is in a serious condition and we find that this _ 
situation arises much more frequently in the case of the small than es * 


in the large supply. 
II, LOCATION OF APPARATUS 


The smaller apparatus may be located in any convenient or 
inconvenient oe as the case may be and it is sometimes ——_ 


conditions. Climatic conditions therefore affect the ponte more + 
severely and often when located in an inaccessible spot may be 
entirely neglected in extremely bad weather. In the case of the 
large supply chlorine apparatus can be taken better care of because — 

- usually there is more of the apparatus located at one spot and this fe 
location usually is such that it is accessible at all times of the year. __ 


tus has to undergo is that of intermittent operation. 


apparatus operated continuously, that is twenty-four hours a day, : 
will give much better service than when used for only a few hours _ 
aday. This is due to the fact that when chlorine apparatus is shut a ae 
down for part of a day moisture may work its way back into the ae 
apparatus, where coming in contact with chlorine it will set up cor- ise 
 rosion. Chlorine, as is well known, in comtnet ith moisture will 
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; 
III. KIND OF OPERATION—CONTINUOUS AS AGAINST INTERMITTENT 
One of the most serious operating conditions that chlorine appara- cara 
— 
3 


tank valves are necessarily given more wear when turned on and off 
every day and the wear is usually quite severe because of the unusual 
force applied to the valves to shut off chlorine. The ordinary opera- 
tor of chlorine apparatus wants to make sure that the valves are all 
closed tight and as a rule applies unusually great force to see that 
they are tight with consequent undue wear on the valves. Inter- 
mittent operation may also cause chlorine to condense in the appara- 
tus more readily because of the change in temperature, causing more 
or less liability towards clogging, particularly if the chlorine should 
contain some impurities which were possible of condensing. Chlo- 
rine today is of such purity, however, that this difficulty rarely arises. 


IV. GEOGRAPHICAL LOCATION 


The writer has not yet found that chlorine apparatus operates any 
better or worse because of different climates. The operation in- 
Canada, the coldest climate where we have apparatus, is as favor- 
able as in Texas or in Panama. It is rare that complaints come in 
of apparatus freezing up, although with extremely cold water there 
may be formation of chlorine hydrate in the apparatus, both of the 
direct and solution type, that causes annoyance, but no serious 
difficulty. 

For a supply of one million gallons per day, requiring say 4 pounds 
of chlorine per 24 hours, the flow of chlorine per hour is one sixth of 
a pound. The flow per minute is 0.045 or 1/22 of an ounce. The 
flow per second is 0.00074 of an ounce or 6.6 cubic centimeters. It is 
necessary to have the apparatus of such design and construction 
that this flow is constant for any second of time. When one con- 
siders that the initial pressure of chlorine may be well above 100 
pounds and is then reduced to say 15 pounds and put through the 
control valve under a differential pressure of approximately 1 pound, 
the valve opening to allow a passage of 0.00074 ounce of chlorine 
per second must be of necessity extremely small. Many suggestions 
have been made that chlorine apparatus would be less liable to clog 
up if built larger and stronger, but the writer has yet to see a de- 
sign of any reducing valve or control valve which restricts the pas- 
sage conducting chlorine that could so alter the law of the flow of 
gases as to have a large orifice for a small flow. It does not matter 
what the wall of a pipe may be or the size of the handle of the valve. 
Minute flows can only be maintained by having minute openings and 


corrode almost all metals. Furthermore the chlorine ina and 
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low pressures and at the present time the writer’s company is work- 
ing to as low a pressure as is found by experience to be reliable. i 
In the apparatus of the solution type having a 5 pounds capacity a 
chlorine per day, the essential parts are: compensating valve, con- ee 
trol valve, meter and constant pressure valve. 
All of these parts have been developed after a great deal of ex- _ 
perience and particular attention has been given to the design of fe 
a check or relief valve which will hold tight against moisture. When 7 
chlorine apparatus is operated intermittently the danger of mois- an 
ture getting back into the apparatus is greater. There must be 
certain parts beyond the check valve where moisture is present and — 
immediately when the flow of chlorine stops the water in the line 4: 
dissolving the chlorine creates a vacuum in the line and creeps back _ 
to the check valve and very often works right through the seat of the 
check valve. When once through the seat of the check valve it — 
can work back further into the apparatus and give all sorts of trouble. 
The meter on the manual control solution feed type MSA appara- 7 
tus is a volumetric meter of the inverted syphon type and is proving 
very satisfactory indeed. In an installation where a water pressure | 
of 25 pounds per square inch is available, this meter is submerged in | 
water in the apparatus, chlorine solution is then formed and applied __ 
to the water to be chlorinated. In small gravity supplies, where 
the pressure at the point of application i is not excessive the same kind bees 
of meter is used and is submerged in a jar of sulphuric acid, which 
serves as a means of intermittently sealing and releasing the syphon. 
This was the first type meter employed back in 1913 when the writer’s 
company was applying chlorine directly through diffusors at Dover, __ 
N. J., on a stream tributary to the Rockaway River. The meter 
is still used in the same way and with the same method of applying = 
chlorine to water. =e 
From the above recitation one would Suspect that there is an oe 


quently a prohibitive expense in the maintenance of apparatus. 

writer feels that a true index to such difficulty or amount of diffi- = 
culty and the cost of operation, exclusive, of course, of cost of chlo- ws ‘ 
rine passing through apparatus, can be best measured or arrived at = 
by the maintenance costs of large numbers of apparatus. These 
costs are generalized costs and have been arrived at with the idea lee 

of getting a true index or figure of the cost of maintaining chlorine _ 
apparatus. 
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M. F. TIERNAN 


As an example of large water supplies we may take New York 
City, which today has installed on its various water supplies some 
52 units. An examination of the maintenance and upkeep begin- 
ning with 1914 shows an average cost per year of $39.50, or 3.95 per 
cent upon an original installation cost of $1000 per unit. This 
- $1000 per unit, of course, covers all the piping and auxiliary equip- 
ment that goes with the chlorine control apparatus and of course 
should be considered as part of the chlorine installation. An ex- 
amination of the cost and maintenance of installations in 36 large 
cities in various parts of the United States, based upon actual in- 
stallation figures and maintenance costs show an average of 3.6 per 
cent per year, or $36.00. The average cost of the apparatus being 
$1050. In the case of the smaller supplies and consequently smaller 
- apparatus, an examination of 71 installations in various parts of the 
United States for an operating period of approximately five years 
shows an average yearly maintenance cost for repairs and overhaul- 

ing of 7.4 per cent, or based upon an original installation cost of 

- $450—$33.30. All these installations were taken at random, with- 
out any prior knowledge of the maintenance costs, the informa- 
a’ tion concerning the location of installation and the costs of mainte- 
nance being obtained from entirely different sources in the writer’s 
company. 

These figures as a whole would seem to the writer to be very favor- 
able in view of the corrosive nature of chlorine and the character 
of service that chlorine apparatus must render. 

The operating cost for chlorine of 1 cent per capita a year is 
_ gearcely affected by the additional cost of maintenance and upkeep. 
In the case of the new vacuum type chlorinator, or pedestal type 
as it is called, an examination of 22 installations for a period of ap- 

- proximately two years shows an actual upkeep cost of 1.8 per cent 

_ per year. This is due somewhat to the fact that the pedestal in- 
_ gtallations go into larger plants, but more to the excellent design 
and construction of the apparatus, and its more nearly perfect 
_ adaptability to the purpose for which is in intended. 

As stated at the beginning of this paper a small water supply, from 
_ the chlorination standpoint, is approximately one of a million gallons 
aday. There are a great many supplies of 25,000 gallons or less per 
day, both publicly and privately owned, which should not be de- 
nied the benefit of chlorination because of lack of apparatus. Con- 
sequently the writer’s company has developed an apparatus which 


27 6 
* 


CHLORINATION OF SMALL WATER SUPPLIES 277 


will reliably chlorinate a small supply, no matter how small or in- 
termittent in its operation. Such a device should be simple, re- 
liable and automatic and not prohibitive in price. 

This new device is called a ‘‘chlorometer, ” because it not only chlo- 
rinates water, but it also meters the water and the metering means 
also proportions the chlorine to the water to be treated. The steriliz- 
ing solution employed is sodium-hypochlorite. This solution as em- 
ployed in the apparatus at the present time is of 2 per cent strength, 
but can be used of higher percentages. The writer’s company 

has been making it as strong as 6 per cent so that it would stand up 
with practically no deterioration for a period of six months in summer 
weather if kept away from the light. It is shipped in closed boxes 
which automatically exclude the light. 

The apparatus consists of a hollow base in which an inverted 
bottle of sodium hypochlorite may be set. This arrangement main- 
taining a constant level of solution in a chamber in which a disc 

rotates. This disc has near its periphery small holes or recesses 
varying in number depending upon the capacity of the apparatus. 
7 It is partly submerged in the sodium hypochlorite, which solution 
as stated above is held at a constant level by means of the inverted 
bottle. The disc is connected to the gear train of a small water 
meter, the water to be treated flowing through this meter rotates this 
_ disc in proportion to the rate of flow. As the disc revolves through 
- the solution the recesses in the periphery become filled with the liq- 
uid being maintained there by capillary attraction or surface ten- 
sion. As the disc rotates it comes under a suction of an ejector 
_ which draws off the sodium hypochlorite and carries it to the point 
of application. 

Variations in the amount or proportion of the sodium hypochlo- 
rite applied to the water may be secured by the variation of the size 
of the holes in the disc, the number of holes in the disc, the speed of 
the disc or the number and the width of the discs used. To secure a 
greater or less dose of sodium hypochlorite to the water to be treated 

_ the discs are changed to ones of larger or smaller capacity. 

At the present time the discs are made with a range in capacity 
from 0.38 cc. sodium hypochlorite per revolution to 5 cc. of solu- 
tion per revolution. A 1 inch meter, with 10 gallons flow per minute, 
will give one revolution of the disc. Using sodium hypochlorite 

‘ of 2 per cent of available chlorine, requiring a dose of 0.2 part per ; 
_ million will require a disc having a capacity of 0.38 cc. of solution. ae 


= 


One of 2 a 2 per cent will treat 100,000 of water. 
_ A dise having 100 recesses will divide 1 cc. into 100 equal parts, each 


 q quantity a little over a pint. 
From the above it may be seen this apparatus will handle extremely 
o 4 low flows of water and apply the chemical required in solution in 
=. proportion to the water to be treated. The means of accomplish- 
ing this are simple, reliable and thoroughly positive. 
This same apparatus can be used to apply any other chemical 
es in solution, such as sulphuric acid, alum, soda ash, iodine, etc. 
At the rate of 25,000 gallons of water a day, a 3 gallon bottle of 
2 per cent sodium hypochlorite solution will operate twelve days 
— at a cost of about 15 cents per day. 
This apparatus is made of materials all of which are resistant 
ea - to the action of chlorine solutions and is of such design that it is 
: ae - yeliable. It is automatic in that it will vary the dose with the rate 
Po of flow. It is not subject to difficulties due to intermittent opera- 
: 7 tion and its construction is such as to enable any water works opera- 
tor to operate and take care of it properly. 
For such supplies as camps, hotels, institutions, boats, swimming 
pools, ete. this apparatus is particularly applicable and thoroughly 
a. reliable. There are now approximately 12 of these machines in 
— and they have given such success that the writer’s com- 
tay 
DISCUSSION 


_ Mr.EpwarpE. Minor? The information given us in Mr. Tiernan’s 
paper is not only interesting but valuable. The danger from attack 
a is not Ww here the defenses are strongest, but where they are weak. 


nee This is seldom the case, due some 

- times to financial and cievidonl reasons and again to lack of a true 

| ee sense of the importance of the work. The latter phase publicity will 
help or unpleasant experience cure. 

7 The experience of New Haven in operating chlorinators may be 

ae 2s of interest. We have eight supplies chlorinated, treating daily about 


* General Manager, New Haven Water Company, New Haven, Conn. 
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= dise per minute will therefore apply accurately 740 cc. per day or © 
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30 million gallons of water. Five of these supplies may be classed 
as small. They are as follows: 


Maltby treating 3,500,000 gallons per day—Automatic gas feed 
Milford treating 650,000 gallons per day—pedestal type solution feed Fr 
Wintergreen treating 600,000 gallons per day—automatic gas feed poe 
Branford treating 250,000 gallons per day—pedestal type solution feed 


Prospect treating 250,000 gallons per day—constant gas feed bald _ 
These supplies feed down to $ pound of chlorine per day. Their 
- operation is reliable and efficient. They are checked daily by weight a 
and frequently for residual chlorine. Feeding rates are established _ of 
not only by bacterial counts, but by physical characteristics of the 
water supplied such as color and oxygen. 
Maltby and Wintergreen operate on venturi control down to a i pa 
very low rate. Operation is continuous and very accurate. _ a 
Milford is a manual control pedestal type operated in connection oe 
with a pumping station. The chlorinated water flows through con- 
densers and then to the pump. Careful examination has disclosed no y 
corrosion on the copper tubing of the condensers after more than — 
eight years of service. Pumps are first started, then chlorinator 
turned on and this operation reversed when they are stopped. 
Branford operates on a pumping load occurring at midnight and = aes “5 
is in an isolated place with no attendant. Operation here is con- 
trolled by a movable vane in the water pipe which starts the solu- ta a 
tion jet when the velocity of flow moves the vane. This apparatus 
has worked perfectly for a number of years and is giving very good _ 
service. 
Prospect operates at a point where no water pressure is avail-— Bec 
ina able, where the hydraulic grade passes through the chlorine house, - ae 
_ where a venturi offers too low a differential to operate a chlorinator | “¥s a 
= under these difficult surroundings a good measure of safety a 
is afforded. 
a. I mention these places to show that extremely low rates may be >» 6, 
obtained and maintained with suitable supervision. 
_ _The actual time spent is small. The cost for results obtained 
is low. The results are positive. I believe small companies would _ 
do well to subscribe for continual and frequent inspections made 
_by some expert either in the employ of the manufacturers or of the _ 
State Board of Health. Controls should be given for supplies 
based on a careful study of local conditions. This also should serve ae 
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/ as & nen for local caretakers to care more efficiently for the 
apparatus. 
ae: ; : I think the country at large owes a great deal to the firm of Wallace 


oie and Tiernan for the work and study they have put into this field of 
mM hi endeavor and to the organization they have developed to care for 


= 3 it. We have little realization of the tremendous responsibility and 


+4 a detail back of this great improvement in water supply work. The 
i paper should be of the greatest interest to all engaged in it. 


a oe Mr. C. M. Savitte:‘ I have read with great interest Mr. Tiernan’s 

very interesting and instructive paper. Founded on the long ex- 
perience of an efficient organization, the statements and conclusions 

7 in stated in the paper are well worth careful consideration. 

ays Tuas The desirability of a full time operator in order to get the best 

service cannot be too strongly stressed, as an automatic machine is 


ere — only efficiently automatic as long as it is under intelligent supervision. 


coe The author’s statements in regard to the matter of minor operating 
_ details are most timely and emphasize the necessity for frequent 


pe routine inspection. The Hartford (Conn.) water department was 


among the first to install chlorine gas sterilizing apparatus of the 


Wallace and Tiernan type and the experience both with the opera- 


satisfactory in every respect. 

Previous to the installation of the filters in 1921 Hartford’s water 
: supply was treated with chlorine gas to the average amount of 0.76 
_ p.p.m. or 6.3 pounds per million gallons of water. Normally from 
0.5 to 0.7 p.p.m. was used, but following heavy rains or freshets the 
amount was increased to 0.8 p.p.m. and maintained at that rate un- 
til the water in the reservoirs showed normal bacterial count. All 
of the B. coli type of bacteria were eliminated, and an average of 
about 92 per cent of other types. It is of interest to note also the 
improvement in color of the water supplied after chlorine treatment. 
For the year 1919-1920 the monthly average color of the raw 
water was from 23 to 39 p.p.m. (Platinum-Cobalt scale), with an 
me average of 30, while the color of the water after treatment ranged 
_ from 20 to 35 with an average of 27. The color reduction for the 

year averaged about 10 per cent. 
After the filters were put in operation the necessity for chlorina- 
2Ee. tion passed so far as ordinary protection of the city was concerned. 


* Manager and Chief Engineer, Board of Water Commissioners, Hartford, 
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_ Nevertheless, it was deemed inadvisable to discontinue entirely 


the use of the chlorine gas plant, as it was felt that there should be 


some safeguard provided for the remote contingency of an interrup- 

tion of filtered water service. On this account the apparatus is con- 

- tinued in service constantly, working under a load of 0.1 p.p.m. 
This quantity is maintained not for the purpose of sterilizing the - 
water, but in order that the machine will be ready for instant service — 
in an emergency. The operator visits the plant twice a day to see 

that all is running smoothly, and that is the extent of this service, 
the security of operation for emergency being held to be well worth 
the cost of gas and attention. 

This is, of course, in line with Mr. Tiernan’s caution that best 
results are obtained by constant rather than intermittent operation. 


basi 


SUPERVISION OF WATER TREATMENT PLANTS IN 


An enactment of the Michigan legislature in 1913 gave the State 

_ Board of Health supervisory control over all public water supplies 
of the State. This act provided among other things that the State 

- Board of Health should have authority to make and enforce such 


= wy AN and regulations as it deemed necessary in the interest of the 


_ public health for the proper operation of water works systems. The 
he law gives the State Board of Health considerable authority which 
; pice carries with it a corresponding amount of responsibility. 

cre. About the time that this law was passed by the State legislature 
there was a widespread interest throughout the country in the sanitary 
- = of public water supplies. This may have been due to the 


discovery in 1908 of the effect of small amounts of chlorine when 
7 on added to water, thus making it possible to disinfect entire public 
= at a reasonable cost. The first use made of chlorination 

in Michigan was at Menominee in 1910. 
Almost the entire state of Michigan is covered with a deep glacial 
drift largely deposited as terminal morains. These formations 
well as some of the underlying rocks yield abundant supplies 
ae water usually of a potable character, though often so hard as 
a to render their use disagreeable and expensive. Lakes are numerous 
4 _ throughout the State, many of which are used as the source of water 
‘7 : supplies. The four great lakes which border the State are extensively 

used for the same purpose. 

Although the State is not densely populated, few, if any, of our 
: a surface water sources can be considered safe at all times for domestic 
without some kind of treatment. 


1 Presented before the Iowa Section meeting, October 24, 1923. we 
_ # Director, Bureau of Engineering, Michigan Department of Health, _ 
: Mich. 
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WATER TREATMENT PLANTS IN MICHIGAN 


The water supply situation in Michigan is summarized as follows: _ | 


Total Number of Public Water Supplies 


Ownership 


Private 30 or 9.8 per cent 
3or 1.0 per cent 


Source 


Ground water. .201 or 65.9 per cent serving population of 645,280 
Surface water.. .104 or 34.1 per cent serving population of 1,881,620 


Treatment 


Filtration with chlorination 13 serving population of 354,200 
Filtration with chlorination to be installed within 
4 to serve 1,220,800 
Chlorination only 50 serving population of 1,663,700 
The population of Michigan in 1920 was 3,668,400, 61.1 per cent of which 
is urban and 38.9 per cent rural. 


The population served by public water supplies was 2,526,900 or 69 per | : 


cent. 
The popu'ation served by treated water supplies was 2,017,900 or 55 
per cent. 


Fourteen ground water supplies are treated with chlorine either — 
occasionally or continuously. Five of these are from deep wells — 
_ which show some signs of contamination part or all of the time, 

_ probably from defective casings or abandoned wells. One is from 

rather shallow wells near many dangerous sources of contamination 
“~~ such as sewers, privies and cesspools. In two cases such conditions _ 
formerly existed but deeper wells have been put down and the supply © 
 eoend Five supplies are from rather shallow wells near sources 

of contamination not positively dangerous, such as polluted streams. 
One has a long suction main passing through polluted water and 
liable to inward leakage. 

All filter plants in the State maintain their own laboratories. 


Of the 50 chlorination plants, 41 have analyses made regularly, Sa? 
33 in laboratories maintained by the municipality and 8 in other 


; laboratories of recognized standing, none of these being of the com- — 
mercial type. In four instances the chlorine dosing apparatus is __ 
kept for emergency use and regular analyses are not required. In ee 
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two places chlorination has been installed recently and laboratory 
service has not yet been established. In only three cases are cities 
delinquent in conforming to state requirements in respect to 
laboratories. 
__ When attempting to supervise water works systems for the purpose 
of controlling the sanitary quality of the water delivered it is decidedly 
important that the supervising body know the exact quality at all 
times and that some one directly connected with the water system q 
be made responsible for maintaining the required quality. To 
accomplish this the State Board of Health adopted a resolution 
which requires that after January 1, 1916, whenever a water supply 
is subjected to treatment of any kind to improve its sanitary quality, 
the management must provide facilities for making laboratory 
examinations as frequently as deemed necessary by the State Board 
of Health and that the results of these examinations must be for- 
warded to the Board each month on blanks furnished by the State. 
Of course some difficulties were encountered in attempting to 
establish laboratories at each treatment plant and it was often 4 
difficult to find the proper person to place in charge of them. At 
the present time there are 50 laboratories in the State making water 4 
examinations regularly for 54 water systems and the results of these 
tests are reported each month to the Michigan Department of 
Health. The examinations are made as nearly as possible in accord- 
ance with methods adopted by the United States Public Health 
_ Service for determining the sanitary quality of water used for 
cae drinking purposes on interstate carriers and the standards recom- 
mended by the United States Public Health Service are used as 
standards for the water supplies of the State. 
One could hardly expect each laboratory to do scientific work 
of the highest order, but it is significant that, so far as can be learned, 
even in the laboratories at the smaller plants the results continuously 
ve correspond very closely to those obtained from samples occasionally 
collected and examined in the Laboratory of the State Department 
of Health at Lansing. By using prepared dehydrated media the 
bacteriological plantings are made comparatively simple and it 
of ie has been found that by having some one from the State Department _ 
is of Health spend about 2 days with some intelligent local person, _ 
_ sufficient instructions can be given to enable him to carry out routine = 
ei plantings and properly fill out the report blanks. Whenever reports 
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show that the analyst is in need of further instructions, or upon 
3 _ request, other visits are made and assistance freely given. 


It has been found important in giving the first instructions to 
follow closely routine procedure only. The analyst is not asked 
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to interpret results, but is simply required to record his findings po 
on the report blanks. After he has had time to become acquainted 
-_ with routine procedure we make all reasonable efforts possible = © 
to give instructions in interpretation of results in and the cause and nes ee 
effect of water supply contamination. 2 


EDWARD D. RICH 


Some of our laboratories are located in high school buildings 
- where one of the teachers performs the analyses and usually this 
has proved satisfactory where part time services must be accepted. 
This arrangement has decided educational advantages well worth 
- considering. During the vacation season some teacher remaining 
in the city or a high school student is placed in charge of the work. 

The rapid decrease in typhoid fever in the State during the past 
ten years and especially in the cities which in former years had 


Number of Deaths from Typhoid Percent of population furnished 
Fever for each 100,000 population with purified water supplies a 
25 20 15 ile) 5 ie) ie} 10 20 30 40 


2 


very unsatisfactory water supplies has apparently shown good 
results from our efforts. This is illustrated by figure 1 which shows 
that in 1913 the death rate for this disease was 3.6 times the rate © 
_ for 1922 in the State as a whole and 4.8 times the rate in the cities 
which now treat their water supplies. 

The relation between the typhoid death rate of the State and the 
percentage of the population using treated water is shown in figure 2. 

A parallel relation shown in figure 3, between deaths from enteritis 
_ and from typhoid fever in children under two years of age, may 
indicate that roe _— supplies are still in need of more careful 
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- treatment even though water-borne typhoid seems to have been al 
largely eliminated. A comparison of the death rate from enteritis Ae 
in cities of the State using well waters and in those using treated 

- surface waters does not show, however, a greater prevalence of this _ 

- disease in the one than in the other. ; 
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DEATHS FROM ENTERITIS UNDER 2 YEARS 
AND TYPHOID FEVER 

The above graph shows a striking relation between 
Enteritis under 2 years and Typhoid Fever. 

Since the incidence of each 1s so closely related to 
the other,a common contributory cause is apparent. 

To laboratory workers, this should suggest the importance 
of more general bacteriological examinations of feces from 
children under 2 years, reported to be suffering from , 
diarrhoea and enteritis. 
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nd _ ‘THE CHEMISTRY OF INTERIOR BOILER WATER 
TREATMENT! 


By. E. M. ParrripGe? 


This subject i is one, which for full discussion, would require more 
time than the period now available. Chemicals are added to water 
___ for various purposes—to render a water non-corrosive, to check foam- 

aS ing and to prevent the formation of scale. If these chemicals be 
. Fak added to the water outside the boiler and any insoluble reaction 
_ products formed allowed to separate from the water, the treatment 
is external. If the added chemicals together with the water treated 
are allowed to enter the boiler together with no separation from the 
water of any substance, the treatment isinternal. Internal treatment 
is usually given through the use of boiler compound. I wish to dis- 
cuss in this paper only that phase of the matter which has to do with 
2 ¥ the prevention of scale in steam boilers by the use of compound. 

_ Before entering upon a discussion of how to prevent the formation 

of scale it may be well to mention the cause of scale. Boiler feed 

: - water contains dissolved mineral matter which, driven from solu- 

- tion by the heat and pressure in the boiler together with the concen- 
tration naturally occurring through the evaporation of water as 
steam, deposits in insoluble form on the boiler parts in contact with 
the water. The dissolved mineral matter which causes scale to 
form is identical with that which causes hardness in the water. The 

two things are closely related, the type of scale which forms being 
toa large extent dependent on the chemical identity of the salts pres- 
ent causing hardness. Hardness is conveniently classified as being 
: either temporary or permanent. Temporary hardness is due to 
the presence of the bicarbonates of calcium and magnesium and is so 

_ called because it is more or less completely precipitated by simply 

boiling the water containing it. Permanent hardness, caused or- 
dinarily by the sulphates of calcium and magnesium requires the 
_ higher temperature existing in the boiler to precipitate it as scale. 


1 Presented before Illinois Section meeting, March 20, 1924. 
* Chief Chemist, Paige and Jones Chemical Co., Inc., Hammond, Ind. 
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a As a usual thing, carbonate or temporary hardness deposits a 
soft and porous scale and sulphate or permanent hardness a hard 
and dense scale. This is not always true—under the proper condi- mi 
tions carbonate hardness may deposit an extremely dense, hard 
scale and sulphate hardness may drop out of solution as a sludge. 
The mention of the conditions under which these apparently un- © 
usual results may occur will bring out a fact which is of profound 
interest when the prevention of scale formation is considered. 
In condensers, the cooling jackets of internal combustion engines — 
and similar places where it approaches but does not exceed the boil- — 
ing point in temperature, water containing carbonate hardness may 
_ deposit that carbonate hardness as a very compact, hard and non- 
porous scale. A water containing both carbonate and sulphate _ 
hardness may in a low pressure heating boiler deposit a hard carbonate — 
scale with but little sulphate hardness. 
_ In a boiler operating at higher pressure, the higher temperature _ 
a. will drive the carbonates more quickly from solution and much of — 
~ it will appear as a sludge at the bottom of the boiler, while the scale 
formed will contain more calcium sulphate. At very high pressures, a 
the sludge will begin to contain calcium sulphate removed from _ 
solution too quickly to form into hard scale. I have with me for _ 
your inspection three pieces of exceptionally hard scale. One is | 
from a condenser and is 94 per cent calcium carbonate. Another 
is from a very high pressure boiler and is 94 per cent calcium sul- 
phate. The third is from a medium pressure boiler and has about — 
twice as much calcium sulphate in it as it has calcium carbonate. __ 
_ The point that should be especially noticed about these scales is that _ 
they are all highly crystalline. Under conditions which allow the | 
_ scale forming material to deposit slowly and in crystalline form, hard 
scale will form. The fact which is of importance is that hard scale 
is crystalline scale and if crystallization of the scale forming matter om 
ean be prevented, it will deposit not as a scale but as a sludge. 7 
One method of hindering the crystallization into hard scale of the ~ 
scale forming matter, is to add soda ash to the boiler feed water. ss 2 
‘Soda ash or sodium carbonate when added to water containing per- i i<e 
manent hardness converts that permanent hardness to temporary 
hardness. Thus soda ash added to a solution of calcium sulphate | 
forms calcium carbonate which precipitates and sodium 
sulphate. : 


4 


¥ 


CaSO, Na,CO; = CaCO; -+ Na2SO, 


8 By the use of soda ash, therefore, any permanent hardness in the 
water which might otherwise form hard scale is converted to tempo- 
rary hardness and this together with any temporary hardness already 

oo present in the water forms a less objectionable deposit in the boiler 

than if the soda ash were not added. An excess of soda ash over the 

amount necessary to account for the permanent hardness insures 

the quick precipitation without crystallization into scale of the totally 
carbonate hardness then present. 

The use of soda ash in this manner is beneficial, especially when 

waters of low sulphate hardness and small mineral solid content are 

Py to be treated. With hard waters to which it is necessary to add 

: ad considerable soda ash, considerable sodium sulphate is necessarily 


pat quick precipitation and the sludge deposited by that precipitation 
makes the boiler apt to foam. Also, when the water is of high hard- 
or 2 ness incomplete elimination of scale occurs. 
a There is another method now practiced which makes the use of © 
Paste =~ with hard water extremely practical and especially so 
ne _ where waters high in permanent or sulphate hardness are to be treated. 
5 a It is the addition of colloidal matter to the boiler feed water to pre- 
-_-vent crystallization of the hardness into scale. The advantages are 
the small amount necessary for use and the correspondingly small 
Increase in van total solid content and eopemay the sodium salt 


be removed the boiler blowing off or w out. 
“Colloidal” matter is a term rapidly becoming common as the 


the intensive study now being given the subject of colloidal chemistry. 
There are numerous substances which go into apparent solution in 

= " water, but an examination of the water by means of an ultra-micro- 

o ’ scope shows that the material has gone into a state of very fine sus- 
ze pension rather than true solution. Thus gelatine dissolved in water 
gives to the eye or to an ordinary microscope a clear solution, but 

_ the ultramicroscope which examines the solution with the aid of a 

E small, but intense, beam of light reveals the presence of small particles 


fix 
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ss and the danger of foaming is reduced to a minimum while the other 4 
- importance of colloidal phenomena becomes more familiar through © 
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_ just as a shaft of sunlight into a darkened room shows the dust par- _ - 
ticles floating in the air. A substance going into true solution does 
- not reveal these particles even with the ultra-microscope. : 
Under the proper conditions, matter in colloidal solution or sus- ae 
pension is readily adsorbed at the surface of any larger particles 
suspended in the solution. For the benefit of those who are not 
familiar with the term adsorption, it may be stated that adsorption 
differs from absorption. A blotter or sponge absorbs water taking 
the water into it, but adsorption is a surface phenomenon; thus a _ 
plate of glass will be found to have a layer of adsorbed air on its sur- | ae fi 
face. Powdered charcoal is an excellent adsorbent and liquids” 4 
filtered through charcoal are often freed from impurities which are oe a 
adsorbed on the surface of the particles of charcoal. If some water _ — a 
be colored by the addition of a little of some dye such a methyl vio- _ . 
let and the colored liquid shaken with some powdered charcoal,  __ Coa 
filtering or centrifuging off the charcoal will leave the water color- 
less again. The dye will be retained by the charcoal which w il 
be found to have adsorbed it. . 
: Thus a finely divided substance in suspension in a liquid may ad- 
_ sorb matter dissolved in that liquid. Colloidal matter dissolved f* ef 
in water has been found especially likely to be adsorbed. Now — 
consider what happens in the boiler when hard water is employed. ‘- 
_ The hardening salts when driven from solution first appear as minute _ 
particles in suspension before they become attached to the boiler =| 
parts and crystallize into hard scale. If colloidal matter be present 
it will be adsorbed on the surface of these particles while yet in sus- de a 
-_- pension and prevent their union and growth into scale. As far back van “0% a 
1913, Edgar T. Wherry, then Associate Professor at Lehigh 
University, and George 8. Chiles, Mechanical Engineer for the 
_ American Steel Foundries, published the following in the Engineering a 
Magazine. 
That it is possible to siren the formation of boiler scale by the addition 7 
of certain substances to the water in the boiler is now quite generally con- _ 
ceded by operating engineers, but chemists often ridicule the practical man _ 
for using things that in their opinion can have no chemical action on the ne i 
scale forming salts. 


They then go on to point out that many of the substances found in re 
boiler compounds—potatoes, tannins, glue, etc., are colloidalinna- _ 
ture, and undoubtedly prevent scale formation by preventing the 


. 
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crystallization of the scale forming salts. Quoting from their paper 
again, we read the following: 


It has been found that the various changes which a colloid may undergo, 
deposition from a state of suspension, coagulation and hardening in their 
various states, and the reversion to the crystalloid condition can be greatly 
retarded, if not altogether prevented by the presence in the surrounding 
liquids of certain other colloids such as glue, gelatine or tannic acid. 


Just how the adsorbed colloidal matter prevents crystallization 
of the matter adsorbing it, is a matter of dispute. Some say that 


its adsorption lends the particle an electric charge that keeps it 


away from the other particles in suspension which under the condi- 
tions will bear a similar charge. Another view is that the adsorbed 
_ matter is simply a film around the particle through which the enclosed 
mineral matter cannot push to unite in crystalline form with that 
of neighboring particles. Still another view is that the adsorption 
of matter at the surface of a small particle so modifies the surface 
energy that the forces which ordinarily cause small bodies to build 
up a larger crystalline particle are weakened or overcome. 

In the past, the difficulty in the application of such treatment 
has been that the nature of the treatment and the result strived for 


has been incompletely understood. The best material to use under 


varying conditions was not known. The result was that an excess of 


a - material had to be added to insure the presence of sufficient active 


- material to gain the desired result. The excess of matter added 
fouled the water and made the sludge deposited apt to stick to the 


par = boiler parts and cause overheating. Now that the mechanism of 
the process is appreciated, it has been found possible to sludge the 


_ otherwise scale forming salts with the addition of only small amounts 


Ea of especially chosen colloidal matter. So little is added that there 


_ is no danger of a burned boiler. As much as three times the neces- 


sary amount has been added by mistake at a plant where an already 
exceptionally heavy treatment was being given without any harm 


resulting. 
An idea of the amounts being used may be gained from the fol- 


lowing figures. A water containing 
a 


grains 
Calcium carbonate 
Calcium sulphate 
Magnesium sulphate 
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and which would require about 0.78 pounds lime and 0.54 pounds a2 
: _ soda for lime-soda treatment, or one pound of chemical for about 
each 750 gallons of water treated, is treated satisfactorily by com- 4 
pound with one pound to 4500 gallons. | 


Again a water containing, 


and which for lime-soda treatment would require per thousand 
gallons 1.87 pounds lime and 0.83 pounds soda or a pound of chemi- == 
cals for each 400 gallons of water is satisfactorily treated by com- _ 
- pound using one pound per three thousand gallons. These two _ 
examples indicate that on average water compound achieves its 
results with from a sixth to a seventh the amount of chemicals neces- 
sary for lime-soda treatment. 

The statement was made that the treatment was especially adapted 
to use with waters high in sulphate hardness. Softening such a water 
by external treatment causes the presence of a large amount of 
sodium sulphate in the softened water This being in solution cannot 
be settled from the water but enters the boiler. It concentrates 
as the water evaporates and may be the cause of foaming or corro- 
ad = Because it is in solution and equally distributed through the © 

- water in the boiler, the amount present can be reduced greatly only 
by extensive blowing off of the boiler water. If compound be added 
which precipitates the chemically unchanged calcium sulphate asa 
sludge, the boiler water can be kept relatively clean since the 
sludge settles near the bottom of the boiler and can be removed 
by blowing off but a small portion of the water necessary to reduce : _ 
appreciably the sodium sulphate content of the water. 

By these remarks, it is not intended to imply that compound treat- _ 
ment is always the best. Some waters are much better adapted to 
treatment by one method than by another. Circumstances other 
than the character of the water may sometimes indicate the treat- _ 
ment to be chosen. In choosing a method of treatment all methods — one 
should be considered in consultation with a specialist in the field of 
water treatment. It has rather been the intention to point out that 
boiler compound or interior treatment is no longer a hit or miss propo- 
sition in the hands of unscientic individuals, but is on a firm scien- — 
tific basis and in the hands of experienced technicians has become 


one of the most important of water treating methods. 
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In answer to Dr. Hatfield’s question Mr. Partridge stated that 
the boiler compounds used by his company were not composed en- 
tirely of colloids, some of the compounds contain considerable soda 
ash, although other formulas contain no soda ash or other alkaline 
substance at all. The colloids found most useful by him were the 
tannins. Mr. Behrman stated that, while in many cases the use 
of boiler compounds was advantageous, it would be found in general 
that outside treatment was less expensive. While enough chemical 
is added in the outside treatment to soften the water completely, 
the smaller amount of chemical used in boiler compounds is especially 
prepared and more expensive per thousand gallons of water treated. 
Interior boiler treatment is especially advantageous in small plants 
and in cases where the hardness is rather low. Mr. Partridge re- 
plied that the use of boiler compounds was not limited to moderately 
hard waters, but that it frequently found its greatest usefulness in 
exceedingly hard waters where exterior treatment would produce 
such a high amount of non-incrusting solids that the water would 
foam. Interior boiler treatment does not greatly increase the non- 
incrusting solids. Compound costs more per pound than lime and 
soda, but less is used and no expensive treating plant is required. 
If this be considered, the cost per thousand gallons is low. Mr. Mabbs 
pointed out that heat alone caused the separation of incrusting solids 
at the surface of the water in the boiler and cited the advantages of 
using a skimmer. The Chairman called attention to the fact that the 
reactions produced by boiler compounds were different both in 
character and extent from the reactions which take place in complete 
exterior treatment. Lack of appreciation of this point lead chemists 
to condemn interior boiler treatment on the basis of the fact that 
too small an amount of precipitant is added. Mr. Partridge’s 
statement that only one-seventh to one-tenth of the calculated 
amount of precipitant of the required when colloids are also in- 
cluded clears up much of the mystery surrounding interior boiler 
treatment. Unfortunately there are many quacks in the business. 
T here Sener is much sound scientific basis for the treatment 
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The question of packing frequently is not given the consideration 
_ it deserves either by the manufacturer or the operating engineers. 
If the damage to rods and plungers caused by certain almost uni- 
__-versally used packings were charged against the packing, it would 
make their cost prohibitive. You all know that flax, hemp, or jute, 
if allowed to remain in the stuffing box long enough will become so 
hard as to wear and often cut and groove the rods and plungers. It 
is necessary to remove these types of packing from time to time in 
_ order to prevent the rods and plungers from becoming grooved. 
In the design of stuffing boxes for pumps, there is one general 
quince wen is not always observ ed, ont that is, oe higher the 


Ww the highe r pressure, the more of packing should 


be in the stuffing box. Frequently a larger packing is used than 
should be, for the larger the packing the fewer the turns a stuffing 
box will hold. 

In the design of pumping machinery a certain depth of stuffing 
_ box may be found advisable, and if a smaller packing were used, 
more turns of packing could be used without increasing the depth of 
the stuffing box. This principle is much more vital in case of 
hydraulic presses than in ordinary pumping machinery used in con- 

— nection with water works. 
‘The packing desired is one that will not become hard or glazed and 
will not cut or score the rods and plungers. Such a packing is found 
in braided rawhide, and this packing has the additional advantage 
that, when it is saturated, it is too soft to hold the particles of grit 
_ and dirt upon its surface, but they work back into the body of the 
packing, thus preserving the metal surfaces from wear and cutting. 
In any packing, it is the particles of grit that the packing holds upon 
‘its surface, when it becomes hard, that really damage the metal 


1 Presented before the Illinois Section meeting, March 19, 1924. 
2 President, Mabbs Hydraulic Packing Company, Chicago, IIl. 
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surfaces. This is particularly noticeable in plants where there is 
more or less sand or sediment in the water, and also in sewage dis- 
posal plants where dirty water is being constantly handled. Another 
great udvantage in favor of rawhide packing is that it greatly reduces 
the friction load. Rawhide when it is saturated is as slippery as an 
eel. It is, therefore, practically antifrictional. 

I have known of cases where, with rawhide packing used continu- 
ously on brass rods, the rods have outworn the pumps. You will 
all appreciate what this means when usually a pump will outlast 
three sets of steel rods. Rawhide packing works equally as well on 
centrifugal as it does on reciprocating pumps. It preserves the 
shafts from being grooved and cut. This is forcibly illustrated by 
the fact that the United States Government has been using rawhide 
packing on their hydraulic dredges for the past twenty years. 

When water that is comparatively clean is being handled, rawhide 
may become a perpetual packing, for the old packing never has to be 
removed. All that is necessary is to add a ring of new packing, when 
there is room, to compensate for the slight wear. 

Rawhide packing weighs only about two-thirds as much as flax, 
and notwithstanding the fact that its first cost is higher than many 
other packings, when its long life and antifrictional qualities are 
taken into consideration, it becomes one of the cheapest packings 
that can be found. 

Certain water works onthe Ohio River (where there is more or less 
sediment in the water) have been using a brand of rawhide packing 
for over thirty years with most gratifying results. Another field 
where this type of packing has shown wonderful results is the pack- 
ing of the stems of hydrants and valves, both hand and hydraulically 
operated. In one case I have in mind, where hydraulically operated 
valves were packed with flax, it was necessary to boost the hydrant 
pressure from forty to eighty pounds in order to operate the valves, 
and after these valves were packed with rawhide packing, the booster 
was never used again. When this packing is used on hydrants, it 
makes the hydrants operate more freely and becomes almost a per- 
manent packing. 

Rawhide packing proves an ideal proposition on the stems of 
water meters. In this position, it practically eliminates all friction 

and makes almost a permanent joint. 
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ALLOCATION OF WATER SUPPLIES DERIVED FROM THE 
WATERSHEDS OF INTERSTATE STREAMS! 


The author, Mr. Wood, has raised some very interesting technical 
and legal questions. He thus has performed an excellent service 
in bringing to our attention the fact that there are so many occasions 
where interstate comity was promoted and a much more economical 
and efficient accomplishment of securing water supplies than the 
present difficult situation of communities within each state placing 
reliance solely upon development of resources within the state lines. 
The latter frequently leads to the abnormal and awkward situation 
of a place going far afield for a suitable and sufficient supply of water 
when right at hand, but over the state line, there may be an abundant 
supply of greatest purity; and which at the same time has no par- 
ticular use in the neighboring state because of the lack of large 
centers of population to demand much use of water. 

Perhaps an illustration in a slightly different field may be of interest 
to the members of the Association. For a long time the Pittsburgh 
district has been studying the subject of flood prevention and the 
regulated use of the streams. While beginning with the idea that 
the local situation as to damage was an important consideration 
and, in fact, the moving one to cause attention to the problem, it 
early became evident that the proper answer to the question would 
come only when streams are considered as a whole from the source 
to the mouth, and that, in many instances, works of regulation 
would have to be constructed in neighboring states in order thoroughy 
to meet the situation. 

The Pittsburgh Flood Commission ascertained that it was possible 
to develop reservoirs at 43 different sites on the Allegheny and Mon- 
ongahela Rivers and thus very greatly conserve the flow of the 
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streams, increase the low water discharge for the benefits of water 
supply, sewage dilution and navigation and at the same time pre- 
_ vent the disastrous floods in the spring. Seventeen of these reser- 
voir sites were selected as most important and efficient ones to de- 
velop. Several of these are not within the confines of the State of 
Pennsylvania, being located in West Virginia, Maryland and New 
York. This has led to the consideration of the interstate elements 
of the problem, as well as causing a retarded progress in the execu- 
tion of works. 

The necessity of the cooperation of interests other than those lo- 
- eated within the State of Pennsylvania are at once evident and this 
has led to the national consideration of the problem, with the idea 
of bringing about a solution through the direction of a major inter- 
est or else with the cooperation of several states. The federal gov- 
ernment, through the application of the Forest Service Bill has ac- 
quired several thousand acres of land upon the watersheds of the 
Allegheny and Monongahela Rivers not all situated within the State 
of Pennsylvania. These lands will not only be developed with 
forests which will conserve the flow of the streams, but at the same 
time within their area are located some of the selected reservoir 
sites. Thus the acquirement of land, when it comes time for con- 
struction, will have been made easy. 

In addition to this there is a recognition of the necessity of a 
higher power to investigate the entire situation. It has naturally 
been thought that the engineers of the War Department, having 
charge of navigable streams, should do this work. The state of 
Pennsylvania, however, has already appropriated $25,000 for the 
purpose of such survey and investigation. The national Govern- 
ment has considered the appropriation of a like sum, for the purpose 
of using it with the money contributed by Pennsylvania so that ade- 
quate studies may be of a national and interstate character. These 
will determine the reasonableness of building such reservoirs upon 
interstate streams and under a control higher than that of a single 
state and for the benefit of people in several states. The Bill known 
as H. R. 8070, carrying this appropriation, is now pending in the 
Senate, having been affirmatively reported out of the committee. 
It is expected that this will pass and serve as a precedent, as well as 
an incentive to solve this troublesome stream regulation problem 
upon interstate streams. 
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The writer is familiar with another situation of a somewhat dif- 
ferent character, but more nearly allied to those which are described 
by the author of the paper. He refers to the supply of Lawrence, 
Methuen and vicinity in the Merrimac River Valley in the north- 
eastern portion of Massachusetts and closely adjoining the New 
Hampshire line. Lawrence has a water supply derived from the 
Merrimac River, which is filtered. Methuen has a well supply de- 
rived from two different sources. Both supplies need attention, 
augmentation and perhaps substitution from entirely different 
sources. The facilities are inadequate and the supplies, although en- 
tirely healthful, are objectionable from one point of view or another. 

Studies made by the writer and his organization, extending from 
1917 to date, indicate that very advantageous and efficient supplies 
can be obtained from watersheds in the vicinity, although several 
of them are either within or extend over into borders of the State of 
New Hampshire. Several of the areas suitable for supply are so 
manifestly within the control of authorities in the adjoining state 
that their suitability for supply of communities within Massachu- 
setts is extremely doubtful under present conditions of state comity 
and legal situations as to control of supplies in an adjoining state. 
There are others, notably the Bartlett Brook Supply, which is good 
for so long a time without additions that it may be expected that 
at such a time new ideas may prevail with regard to this subject of 
interstate exchange of waters, so that the usefulness of the supply 
seems to be in a somewhat different class than some of the other 
sources. In addition to this, it is possible that the gathering of the 
additional water for the future extensions would occur with a foreign 
state and that the entire control of the final storage and treatment 
and thus the purity of the water could be controlled within the State 
of Massachusetts. 

But, be that as it may, the bugaboo of the difficulties of obtaining 
a suitable water supply across the state line has so worried the public 
mind that there are questions raised as to whether the new sources 
of supply for Northeastern Massachusetts should not be by a much 
more distant, expensive and difficult means; viz., by attachment to 
the large Boston Metropolitan Water District. Thus is brought 
in all of the antagonism of the central and western counties which 
feel that water should not be carried long distances across the state 
when the means exist near at hand, even though they may cross the 
state lines. 


q 
4 4 
sg 
, PY 
> 
| 
| 


MORRIS KNOWLES 


As the author has so well pointed out, this is an extremely impor- 
tant problem whether we are to let any longer the difficulties of 
state boundaries interfere with the easy, efficient and economic means 

of distributing and allocating water supplies, just because of this 
barrier of the state line. For to do so will cause us to go long dis- 
tances within a given state which is not only inefficient and indefensi- 
ble from any engineering point of view, but financially unsound. 
It is indeed a question which demands the attention of the best 
minds and, as so often happens, if engineers focus attention upon the 
problem, it is likely that the lawyers and the legislators will find a 


> 
method of accomplishment. 


PUMPING STATION BETTERMENT! 
TOPICAL DISCUSSION » 


Mr. W. S. Cramer: Possibly some of you who have lost heart 
in not getting quite what you might have out of your old plant 
may be interested in a little resume of what we have done in past 
years with the high cost of coal in plant operation. We have gone 
into our boiler plant, particularly, and have added almost every- 
thing in the way of a contrivance in the most uptodate plant today. 
We have a continuous recording CQO, thermometer, recording ther- 
mometer on the feed, a water feeder to the boiler and recording hy- 
drometer in the uptake and with proper draught regulator. We find 
that we have saved between 20 and 25 per cent on our coal by 
these devices. In connection with those we have a Venturi meter 
and they run a continuous test on the evaporation per pound of 
coal. We are paying a bonus to our firemen on the basis of weekly 
evaporation, and that we figure has saved at least 15 per cent in our 
coal. It is the best thing I ever tried in our plant, and I think it is 
worth taking up; the expense of installation is very small considering 
the results you get. We have been adding just a little new material 
all along the line of later development as we can finance it, and in 
doing that, our old plant was very compact to start with, the proposal 
came up of installing a new Stirling boiler with about 300 horsepower, 
but it was impossible to install this unit and keep our plant going 
on account of cutting in our boiler capacity, unless we built an addition 
to our boiler plant, lengthened our steam line and put the new unit 
in a very undesirable location. To overcome that we bought a 
300 horsepower Stirling engine, connected it to 3,000,000 gallon 
centrifugal pumps and used that as a standby service. I think, for as 
much as 18 hours at one time, we ran that in making our changes 
to connections and also to carry us over the standby of taking up 
out of the second boiler. We also found, first, that, while the 
gasoline outfit cost us about $9000, we saved it entirely in the cost 
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of additions to our building and changes we would have had to 
make otherwise. Now we have our Stirling boiler within 20 feet 
of our main battery of engines, giving very short steam lines and 
almost an ideal installation. The Underwriters are giving us a 
better credit for that gasoline unit than they would for a pump 
of the same size. It is detached from the house and they put — 
great stress on that and give us an unusual credit for it. This 
gasoline engine also tided us over the taking out of one pump and put- 
uy ting in a larger one, and we found it a great help in many ways. As 
I say, I did not prepare a paper, for I did not understand that that 
was the thing to do, but I was merely to bring about some discussion 
and emphasize the fact that, however old your plant is, you can tune 
it up by installing modern appliances. 
‘We are operating a hand stoker and have been getting very 
good results in connection with a Stirling boiler. One thing we 
have, that possibly a good many of you have not, is the fact that 
there is a State University located at Lexington and we leave our 
plant open the year round for them to make boiler tests. At this 
_ time we have at least three of the students that have a thesis on 
some part of the plant. That means that we have a testing of the 


.. a times a year. That has helped us keep a check on our plant as 
well as on our coal consumption and boiler performance. 
Mr. James E. Grisson: At Charleston, 8.C. when we took over 


= aoe was built with good machinery, but it had not been properly taken 
i, - eare of. The company had been losing money, and when we lose 
‘money we do not spend much on maintenance and repairs, if we 
a can get along without it. In the last seven years we have brought 

the overall station duty, including low-lift pumps, electric light 
a od engine, auxiliaries, etc., up until we are now getting approximately 
70,000,000 foot pounds duty per 100 pounds of coal, burning West 
di pe Pig Virginia high volatile coal. The boilers are of the Stirling type 
a 2 a and were originally set with the low type setting. Recently we 
¥ “a have torn these out and have built Dutch Ovens, increasing the 
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combustion space about three times over that of the original setting, 
and by so doing we have made a material increase in the economy on 


is 
: entire plant at least once a year, with some of the units tested several 
the plant seven years ago, we were obtaining an overall station 
duty of 35,000,000 foot pounds per 100 pounds of coal. The plant 
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Mr. Cuas. E. Moore: There is one question I should like to 
ask: below what boiler horse power is it impracticable to install 
boiler appliances to indicate and control boiler efficiency? 

We will all admit that the fundamental reason for the installation 
of appliances to control the efficiency of the boiler plant is one 
of economics and that the cost, both initial and maintenance, of any 
appliances to control efficiency must be more than offset by the 
saving in dollars and cents by increased efficiency in operation. 

I have looked many times for reports on tests to show where the 
installation had shown a net saving in dollars and cents, but it has 
always been in a large plant and there never have been any data 
showing savings in the small plant. 

I have a strong feeling that plants with a constant load of 350 
to 700 boiler horse power are too small to show any material net 
saving in dollars and cents by the installation of efficiency control 
apparatus, but I have never been able to find any real data on the 
subject. 


Mr. J. E. Grsson: You have heard the question of the gentle- 
man from Roanoke. May I ask what the size of your plant is? 


Mr. C. E. Moore: Under normal conditions we operate one 
350 horse power boiler at a 125 pounds steam pressure with two 
spare boilers for emergency and standby service, which we have 
been called upon to use only twice in the last eight years and then 
for only a short period of time. 


Mr. J. E. Grsson: Answering Mr. Moore’s question, I should 
state that seven years ago, when we took over the plant, we had 
about 6300 consumers and were pumping from 7,000,000 to 7,500,000 
gallons per day. Today we have about 9200 consumers and are 
pumping 5,500,000 gallons per day. This reduction in pumpage 
is largely attributable to meters. The increased number of consumers 
is probably due to the fact that we have installed meters on all 
services and consumers are, therefore, not willing to supply neighbors 
with water, thereby compelling them to put in individual services. 

The old water company had a flat rate system and under this 
system it was cheaper to let the water run from defective plumb- 
ing than to repair the plumbing. With meters, however, this 
policy has been reversed. We make no adjustments or reduction 
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in the bill where the water has passed through the meter, whether 
it has been used legitimately or been allowed to waste from defective 
fixtures or poor piping underground. Our Commission has stood 
absolutely back of us in this matter, with the result that we are 
today getting a much better grade of fixtures and superior plumbing 
work, 

There is a point beyond which you cannot go in mechanical 
refinement. Mechanical stokers for a plant of your size, I should 
think, would be a mistake. In fact, I am quite certain of it. We 
recently put in what are called hand mechanical stokers. They 
are in reality inclined shaking grates. These grates are within 
the Dutch Ovens above referred to and, while we aré getting better 
efficiency, I think it is undoubtedly due to the Dutch Ovens rather 
than to the hand stokers. 

Recording gauges on steam and water pressures, thermometers 
on feed water line to boilers and pyrometer on stack and probably 
CO, recorders and feed water meters, measuring water supply to 
boilers, are very useful and beneficial. We run a continuous evapora- 
tion test and while we have no way of measuring our blow off water 
from boilers, each day’s record is comparable, as the amount of 
water blown off is practically the same each day. We cannot compare 
our results with other plants, but we can compare our daily, weekly 
and monthly record with the previous periods and, like the man 
playing golf, he knows what he did today and what he did yesterday, 
and if he did not do as well today as yesterday he is off his game. 
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SUPERINTENDENTS’ QUESTION BOX SERIES' 


SEASONAL DELIVERY OF WATER WORKS MATERIAL 
TO AVOID FREIGHT CONGESTION 


Ae 


Mr. J. M. Diven: That question was taken up by request of the ) 
United States Chamber of Commerce. They are trying to ar- 
_ range all freight deliveries to avoid seasonal congestion of freight. > 
Of course, our coal supply, chemicals, etc., must come regularly, 
but can we not anticipate our needs in wat iron pipe, for instance, — 
_ which is the bulkiest thing we have, so as to have the deliveries — 


time. It was awkward to have the pipe scattered around the 
streets, and it means some additional expense if we have to unload — 
it and cart it to the pipe yard and distribute it again, but I think if = 
you will investigate you will find that there is enough difference Po 
in prices of pipe in the winter time over the spring, when everybody | _ 
- wants pipe, to pay this. For the suburban pipe lines and long pipe ———™ 
_ supply lines you will find winter distribution very much better. I _ Pa. 
- remember recently putting in about 13 miles of 30-inch pipe all © 
cross country. It would have been almost impossible to deliver | 
that pipe in summer when the ground was soft; it had to be drawn 
across farms and fields, and drawing it in the winter time with snow — 
on the ground was a great saving. The pipe was drawn on sleighs _ 
_ which was very easy, and we could cut across farms without doing _ 
any damage whatever, saving considerable in damages to crops 
that we would have caused in the summer. However, the question — 
is, can we distribute our general delivery so as not to have a rush 
in the spring of the year? I think it is a question well worthy 
of consideration. 
I presume most of you do get your pipe early in the spring, __ : 
just about when the frost is out of the ground in the northern 
part of the country. That does not bother Gibson any, because = 
he can pour the sand out any time, but most of you are in 
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distributed more regularly throughout the year? I tried on several 
occasions to have the delivery of cast iron pipe made in the winter 
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the habit of ordering pipe for delivery in April or May. If every- 
body did that, there would be a heavy demand for delivery of pipe 
at that season. I think we ought to consider distributing that 
demand through the year as much as possible. 


Mr. J. E. Grsson: I might state that one of the pipe foundry 
representatives has stated to me that, due to their agitation for 
winter purchases, during the past winter they had more orders than 
they could satisfactorily make and deliver. 

Answering Mr. Sterosky’s question, I should state that in the 
matter of bond issues and appropriations, you have to deal with a 
lawyer and he always depends upon precedents and if precedents 
set that bond issues must be voted on in November then they can- 
not be voted on in any other month of the year. Since we opened 
this subject, Mr. Taylor of the Scranton Gas and Water Company 
has come into the room, and he has a paper he would like to present 
to us and, unless there is some objection, we will hear Mr. Taylor’s 
paper at this time. 
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TASTES DUE TO ALGAE GROWTHS 


Mr. Geo. R. Taytor: In February, 1924 we had considerable — 
complaint of taste in the water supplied to the City of Carbondale. 
Investigation showed that the taste was due to algae in the Brownell | 
Reservoir. 

Microscopical examination showed synura and dinobryon — 
ent, the former to the extent of 50 standard units and the latter - 

40 standard units per cubic centimeter. Brownell Reservoir is — 

- both a storage and a distributing reservoir with consumers within 
_ less than a mile of the intake, so that it would be inadvisable to 
apply copper sulphate directly in the screen chamber. We decided, — 
_ therefore, to dissolve the copper sulphate and pump the solution 
under the ice. 
Brownell Reservoir is one mile long with a capacity of 850,000,000 = 
gallons. Some 500 feet from the dam a sand bar runs nearly across ; 
\ the lake, cutting off the lower portion from the rest of the reservoir. 

We decided to treat this portion of the reservoir in the hope that - 
this would control the taste at least until the ice broke up in the = = 
spring. This portion of the lake held about 130,000,000 gallons. 

Two and one-half pounds of copper sulphate to one million gallons — 
of water are sufficient to kill dinobryon, but in view of the cold — 
water conditions and to make absolutely certain of our work we 

used three and a half pounds per million gallons or 450 pounds, 
_ We planned to cut holes every twenty-five feet which meant some- 
thing over four hundred holes. This gave a dose of one pound for _ 
each hole. The reservoir was covered with eighteen inches of ice, © ety 
while temperatures of zero were recorded two mornings during the — 
work, adding to the difficulty of it. We brought up a small 0 Za 


This was done by the fireman who measured the copper out in a — 

ean holding approximately one pound. The copper was dissolved — 

In wooden pails and were then carried to the sled crew by a second | 
‘man. A large hand pump with three inch suction and three inch 
‘discharge bushed down to an inch was mounted on a two horse sled. 
Three 45 gallon wooden barrels were used as solution barrels on 
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the sled. +The sled crew consisted of a driver, four men on a pump, 
the hose man and the foreman. A pailful of the copper sulphate 
solution was poured into a barrel, the barrel was pumped half full 


from the reservoir, mixed, and then pumped back under the ice. 
A twenty-five foot discharge hose was used, attached to a long 
pole. The hose man distributed the copper as much as possible by 
working the pole around under the ice in all directions. 

Work was started on Tuesday, interrupted on Wednesday by a 
ss gevere snow storm and finished on Sunday. Labor cost was $316, 
copper sulphate $27, equipment $30, transportation of supplies and 
equipment $12, making a total cost of $385. The cost was mate- 
rially increased by the severe weather and also by the snow and 
sleet storm of the second day. 

Treatment was begun around the screen chamber, working in 
lines across the reservoir parallel to the dam. By Wednesday the 
taste in the water in Carbondale had noticeably diminished and 
by the time the work was completed complaints had practically 
stopped. 

Microscopical examination of samples taken on Friday in the 
screen chamber showed synura completely killed with dinobryon 
greatly reduced. Within a week after treatment was commenced 
complaints from customers had entirely ceased. Samples taken 
from different portions of the lake inside the sand bar showed synura 
entirely killed and dinobryon reduced at least 75 per cent over the 
first analyses. Samples taken above the sand bar where no treat- 
ment was applied showed 50 to 60 standard units of dinobryon 
present but synura only in small numbers, indicating that the 
troublesome growth had been confined entirely to the lower portion 
of the reservoir. 

Six weeks later when the ice broke up there were again a number 
of complaints from Carbondale of taste in the water. Microscopical 
examination of the reservoir water revealed a few fragments that 
looked like synura, but no living organisms were found. The taste 
-__ Jasted for a few days and then disappeared. Presumably the taste 
came from the break up of the ice, although a smaller reservoir 
above Brownell was overflowing at this time and discharging into 
__ Brownell reservoir 800 feet from the intake. 

From our experience in the treatment of this reservoir we believe 
it would have given as satisfactory results if only half the distance 
out from the intake had been treated. The actual distance to be — 
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treated would depend of course upon the volume of water and _ 
daily consumption. It is our belief that treatment for a distance i oii 
of from 200 to 250 feet from the intake would have held the growth — 
in check until the ice broke up, even though the whole reservoir had a a Se 2 . 
been infected with the growth. . 

The question arises as to the possibility of preventing such winter — 
growths by treatment in the fall before freezing. In the writer’s — 
opinion this is entirely possible and should be carried out where _ 
tastes frequently develop during the winter time. We had occasion © 
recently to treat under these conditions. The lake is used as a 
source of ice supply and for several years previously had developed a 
growth of blue green algae after ice had begun to form. The growth | 
was frozen into the ice, streaking it with green and making it — 
difficult to sell. One pound of copper sulphate per million gallons ; 
of water was applied early in December. The ice cut following this _ 
treatment was entirely free from algae for the first time in three _- 
years. If we had treated our Brownell reservoir in December we © “— 
would undoubtedly have gone through the winter without any = | 
trouble. 

The same preventive treatment should be applied to reservoirs — 
which work regularly every summer. If treatment is begun in the — va ; 
spring and repeated every month or two throughout the summer, - a 
the majority of even the worst offenders may be controlled. 


Mr. S. H. MacKenzie (Southington, Conn.): I should like to 
inquire if the speaker would recommend the treatment of reservoirs — 
that have given trouble before the trouble occurs; that is, if you have 

had trouble, say in May, would you recommend treating that res- r 
- ervoir in April, and what dose would you recommend. 


Mr. G. R. Taytor: So far as treating it to prevent summer 
growth, if your State Board of Health is entirely willing, I personally — 
would recommend it, especially if your algae growth has been trouble- 
some in the way of controlling, after it gets thoroughly started. 

There are some types of summer growth and some waters which, 
- owing to the chemical composition, give very nasty appearance on 
- treating with copper sulphate, if the treatment has been delayed too 
> long, you get decomposition of the algae, which has proceeded to a 
considerable extent, and sometimes you get a precipitated copper 
- carbonate suspended at that reservoir, making a very disagreeable 
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effect. I cannot see any difference, from the health standpoint, 
in applying the copper sulphate just before your reservoir begins 
to work, I mean one of these reservoirs that works every year, and 
applying it a month later after the algae growth is well started. I 
feel sure that ordinarily such application would control the growth. 
There are some reservoirs like the old Springfield, Mass. reservoir, 
where the seeding of those reservoirs was so intense that it was 
impossible to control it by any method of copper sulphate treat- 
ment. 


Mr. Duacer (Newport News, Va.): Along that same line, we 
have tried the same treatment, two or three treatments a year, and 
we find that it will not stop it altogether, but we do find it relieved 
to a great extent. As the speaker just said, we do find the sus- 
pension after the treatment in the warmer season. We use about 
three treatments a year. Just before I left we had finished our 
first treatment and we started again about the first of July and again 


the latter part of September. 


Mr. E. L. Fitpy: Algae nian — in the open reservoirs of 
the City of Greenwood, 8. C. This supply is from deep wells by 
air lift. The superintendent, Mr. A. J. Sproles, requested the De- 
partment of Agriculture to investigate the growth and they advised 
copper sulphate treatment. Mr. Sproles put in the copper sulphate 
as directed and killed all the goldfish in town. He said that the 
ladies raised so much Cain about the fish that, rather than repeat 
the dosage, he has let the algae conditions continue. You have to 
watch your step or the people may complain from a condition other 
than taste and odor. 


Mr. J. E. Gipson: We use copper sulphate continuously through- 
out the year, except during the colder months—November, Decem- 
ber, January, and February—not once or twice a month, but every 
day. We have found that this is about the only way that we can 
control the situation. We have analyzed our water repeatedly, 
but have never been able to find a trace of copper in the filtered 
water. We use about 40 pounds of copper per day in our large 
reservoir. Our method, I think, is rather crude—that of trailing 
it from the stern of a row boat. I have thought seriously of trying 
to put in some form of spray or sprinkler system to cover the area 
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in the immediate vicinity of the intake. I believe some such jo 
vice would effect a material saving in copper sulphate and would FR 
certainly increase efficiency. 
In addition to the copper sulphate in our large storage reservoir, oe ; 
we use during a portion of the year about 10 pounds per day in our © wo 
sedimentation basin of 10 million gallons capacity, and we also use m E! 
during the algae growing period about five pounds per day at the a - ie 
outlet of our effluent channel. We find that by the use of this — 
second dose at the effluent we can control and practically stop the 
growth of algae in our clear water basin. For aesthetic reasonsthis = 
is very desirable as the clear water basin is open and it is one of Bes, a a 
the attractive spots about the pumping station for visitors. = ~~ 
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FLUSHOMETER WATER CLOSETS 


a J. M. Driven: I think this a question we ought to take up 
and take up right now. This is something new, and as I see it, 
something that is going to cause us a lot of trouble if we do not solve 
the problem now. The architects are specifying them because they 
look pretty and there is no tank in the way. I fail to see any other 
advantage in the form of closet. But they are coming in, they are 
asking for large size services, even for private houses; they are ask- 
ing as high as an inch and a half to supply an ordinary dwelling. 
Mr. Gwinn last year told of his experience in using an expansion tank 
in the cellar of a house, I think he said he used an ordinary house 
boiler. We ought to put ourselves on record either as demanding 
the use of an expansion tank or opposing the use of flushometer 
closets. We do not want to be called on to put in one to two inch 
services for a private house to supply one water closet. The sooner 
we get on record and devise some way of taking care of these, the 
better, and if we cannot do it by discussion here, I would suggest 
that a Committee be appointed to study this matter and to bring 
before the membership some plan for taking care of them before 
they spread. After they come into general use, we will be helpless. 
We cannot say to people ‘“‘You must take these out,’”’ but when they 
make application for installing one, if we have some plan for an 
expansion tank or some way of taking care of them satisfactorily 
to us, the matter may be controlled. It is one of those things that 
will spread and spread rapidly and will soon be beyond our control. 
Now is the time for us to consider this question. If we cannot do it 
by discussion here, we ought to have a strong committee to work 
it and to formulate the rules which we can afterwards adopt and . 


try toliveupt. 
Mr. D. H. Herrernan: The question of miuennd is one that 


is giving the superintendent considerable trouble. Regarding the 
recommendation about putting in the expansion tank, I do not think 
there is any need of 30 or 40 gallons in the ordinary residence. They 
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can put in something about 12 or 15 gallons, and I think this would © 
be ample to take care of the consumption of those closets without 
interfering with the pressure to the other fixtures. 

Answering Mr. Diven’s question, I have known of several success- 
ful flushometer installations in houses when the additional expense _ 
of a larger service pipe was not deemed advisable, which were suc- 
cessful through the installation of a ten-gallon tank. The danger 
of water hammer may be eliminated by using a tank of the closed 
type, making both connections at the bottom of the tank to permit 
provision for a fair-sized cushion of air at the top. The tank should 
be set conveniently with a direct run to the flushometer. 


It is my opinion that an air chamber consisting of a three-foot 
upright of pipe one size larger than the main house supply should 
be installed in the leader of all services, thus further tending to 
eliminate water hammer. 


I am fully in accord with a previous speaker’s recommendations ~ 
to the chair that, if all the salient pertaining to flushometer installa- 
tion are not clearly brought out in this discussion, a committee be 
appointed to given this matter further study from the points of 
view of the plumber and the water works superintendent. 


Mr. Mosetey: It seems to me that some of you- gentlemen are > 
alarmed over a situation or rather the chance of a future situation, 
that is not in the least alarming. There are very few cases where 
the need for larger taps occurs, particularly in places in which the 
water pressure is at all high. This is certainly not a case for snap — 
judgment, and it may be, as has already been suggested a case for 
committee action. 


Mr. J. M. Diven: Why not make this as a motion? An 


Mr. Mosetey: Perhaps it would be better for an older member 
of this Association to make such a motion. 


Mr. J. E. Grsson: Thissis a very important question and if Mr. _ 
Moseley can throw any additional light on it I will be very pleased 
to hear him. We do not have the trouble because of our variable 
minimum depending on the size of the service. When the archi- _ 
tect specifies flushometer closets with 13-inch service pipe and we 
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tell the owner that is is going to cost him $12.50 per quarter if he 
puts in that size service, he quickly decides the matter in favor of 
the old style closet. Somebody in discussing a similar question 
in the New England Water Works Association hit the nail on the 
head when he said that the low tank was low in other things besides 
elevation. We have a great deal of trouble with the low tank closet 
and comparatively little with the old high style tank. 


Mr. D. H. Herrernan: I should like to ask Mr. Moseley if he 
has run across any trouble. 


Mr. Mosetey: I know of no case. 


a 
Mr. Herrernan: Has it beenafact? 4 
if 


Mr. MoseEtey: So far as I know it has never occurred. 
Mr. HEFFERNAN: It has occurred, but they have made an im- 


provement in the valve. 


- Oe - 
Mr. Herrernan: I refer to direct pressure. a 


Mr. J. E. Gipson: Is there any further discussion? Well, Mr. 
Moseley, suppose you make that motion and maybe we will get some 


discussion on the motion. dest 


Mr. Mose ey: I would like 

could be appointed or discussions could be handled through the 
Mr. Diven: That is about what we have done, what we did last 
- year and again this year, asking for discussion, but we are not 
getting much. I believe the appointment of a definite committee to 
study the question of the use of flushometers carefully and report 
to the convention would be more apt to bring about something. 
The President has to ony special committees. 


> 
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Mr. MoseEtey: I move that the President of this Association be 
requested to appoint a Committee on the Use of Flushometers. = 


2 


This motion was seconded by Mr. Diven and ‘unanimously 


| 


= = 
HELPFUL TOOLS IN REMOVING METERS 


Mr. J. M. Driven: In this connection, a member, Mr. C. E. 
Abbott, of Tuscaloosa, Ala., has made a drawing of a little device 
he is using, and has sent me the drawing. You have all had trouble 
in replacing meters or taking meters out to repair them and putting 
the replacer in. Mr. Abbott has devised this; this is the two trestles 
which replace and fasten to each of the nipples; this is a heavy 
three-quarter inch hose, something that is flexible, and he says he 
found it very convenient. I think it is a mighty good suggestion 
and one that is well worth while. It is an appliance which is worth 
while for a water works superintendent, and I think that the pub- 
lication of that drawing with a brief description of its operation 
would be of interest to a good many of the members. 


Mr. C. E. Assotr: The apparatus consists of two street ells, 
short nipple and piece of hose about 18 inches long. This makes it 
very easy to remove §, 3, and 1 inch meters as the hose will permit 
the replacing of gaskets without any delay or trouble. We have a © 
number of these and our meter men can get any number at one trip. 
The device is shown in figure 1. | 


« 


For Removing Meters for Cleaning and 
Repairing 


‘Fig. 1. 
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Mr. Wiiu1AM H. Buck: In reference to the tool of which Mr. 
Diven spoke, I had occasion to test 300 meters during the month 
of January, which is a ruling of the Utilities Commission of the 
State of New Jersey, and used principally the rams-horn meter 
yoke, to simplify the matter and not have to replace the meter 
with another while it is being tested. We made fillers the length 
of the meter and just clamped them in while we had that meter out; 
it was taken out today and replaced tomorrow; just about so many 
at every test, and then replaced them the following day. That 
expedited the work very materially where we had the meters put 
in with the regular meter coupling, we substituted a filler for that 
purpose. That may be an old story to most of you gentlemen, but 
that has been my experience and it is a very good proposition, or 
seems so to me as a new man with meters. We just started to install 
meters a few years go, and this was my first season of testing meters. 

ied 


A Mempser: I would like to inquire what those are. a es. 


Mr. Buck: Ordinary inch pipe. The meter yoke that I use is 
the Ford meter yoke, the rams-horn, the five-eighth meter; I think 
the over all distance is 7} inches; cut a thread on the end where you 
want to couple it up with a coupling; if you want to couple it up 
with a meter yoke, all you have to do is to score it with a pipe cutter 

and take a hacksaw, so that you have a face there, because there 
is a washer in each one and it is drawn together with a drain bowl, 
perfectly tight. A man can take out a meter and put the filler in, 
all in three minutes. 


A Memser: I have done that, but the objection I found to it was 
7 _ that the pipe seemed to be thinner on the ends than the meter, 
and sometimes than the coupling. 


Mr. Buck: That is after you cut a thread. With the yoke you 
have no thread at all, but with the coupling you have a thread. 
_ The better way is to cut off the pipe with a pipe cutter, to burr it to 

a certain extent, which you ean face off with a file and make it a 

flush surface. If you just score it with a pipe cutter, which would 
- give you a perfectly straight line around the pipe, and follow it up 
with a hacksaw, you have a blunt face which will readily unite with 
the washer you have in there and make a perfectly tight joint. 
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Mr. Bowman (Iowa): I had the same experience as the former 
speaker with reference to the pipe. If you take a square inch 
pipe cutter, cutting out a small ream, eighth of an inch wide all the 
way around, you can cut it as well as with the ordinary roller cutter, 
and cut it square; you do not require a hacksaw. 


Mr. Wo. J. Wituson: The taking out of meters and putting them 
in, of putting in this temporary connection in places where you have 
to go three or four miles from your shop to put in a meter, does not. 
seem to me to be very economical to have to go back the second 
time to put in a meter where it can be changed from one meter 
to the other; I do not think that would be economically operative. 


Mr. Bucx: In reply to that, I should like to make this statement, 
that that would very much complicate the bookkeeping; that is, 
at least by the method I am following in setting meters. I provide 
every meter with a serial number which is recorded on our books; 
that is, we know there is number ten meter at number two twenty 
Morgan Avenue, for instance; that always remains at 220 Morgan 
Avenue. If the meter has to be changed, that serial number is 
taken off and put into another, but the manufacturers number is © 
also on the record. That keeps a record of where these meters are 
and how long their life is without making the bookkeeping more 
intricate for the office than in the first place. I considered that 
very thing myself, but found it would be a far more tedious proposi- 
tion to make new records and mix up the bookkeeping in the office 
to such an extent that it would take a greater force of bookkeepers 
to keep things straight than it would be worth. a 


Mr. D. H. Herrernan: I want to ask Mr. Buck if the labor and 
expense of removing, testing and replacing water meters every 
three years, is justified in his opinion, and if the inaccuracy of the 
meter after these three years of service warrants it. 

We try to make a practice of testing meters every five years. In 
our case, however, to save the expense of replacing the meter on 
the same service from which it was removed, at the time it is taken 
out for test, it is replaced with another and that meter is allowed 
to remain on that same service until it is removed for cause. The 
extra bookkeeping entailed is considerably less trouble than the 
extra labor involved in going back to the same service a second 
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time. We have been 100 per cent metered for 34 years, and my 
experience has been that the gain in revenue from testing more fre- 
quently than every five or six years is more than offset by the cost 
of such testing. 
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Mr. Buck: The U tilities Commission of the State of New Jersey 

dictates that course to us and we have to follow orders. That is 

the only explanation I can give. ee aoe 

Mr. J. E. Grsson: I think that answer can be summed up in the © 
words that some of our utilities commissioners have not had 34 

years experience with water meters, 

Mr. Buck: That is it exactly—or with any thing Gite ort 
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 PTPE JOINT MATERIALS 
Mr. Srerosky (Port Huron, Mich.): I should like to ask a ques- 
tion in regard to results secured with leadite, lead or cement for 
making pipe joints. I have used leadite as an experiment and did 
not have much success. Perhaps I did not go at it right. 
+¢ 
_ Mr. W. H. Buck: The gentlemen is striking a very vital point, 
Mr. President, as regards leadite. I am a great friend of leadite. 
I have used it, as near as my memory serves me, for about 18 years. 
I am probably one of the original people to use it. I have put in 
a good many miles of pipe, in fact the cement or concrete pipe was 
probably the original cause of my using it, as it has a pressed steel 
belled spigot on each side of the reinforcing jacket, and I was 
afraid on light pipe such as four and six inch pipe, to drive it with 
lead, so I thought I would try leadite. The first lot I put in was 
about 1800 feet of four inch. When I put the test on we had a 
little porous sweat showing at the gate. I have put in since prob- 
ably ten miles of 4 to 8 inch pipe, both cast iron and cement pipe. 
It may sound a little fishy, but I have only had one joint come out. 
That was poorly made in quicksand or a quicksand bottom, and 
the only reason for that joint being bad was that some dirt got into 
the joint. 
There are principally two things to be considered in using leadite; 
the first is cleanliness and the second is to have the leadite of the 
right temperature when it is poured. For any one to expect to 
melt leadite to the proper temperature with wood charcoal or any 
such method as that, I think is an absolute mistake, because we 
cannot control the heat quickly enough. The only proper method, in 


my opinion, is the gasoline furnace which you can buy from the water _ 


works supply people or from the Leadite Company for a nominal 
cost. Another important matter is the jute packing that you use, 
which should be as dry as possibly and contain as little oil as pos- 
sible. It should be driven home the same as you would oakum for 
a lead joint. If you want to pour a high joint, for instance, put 
your runner around the joint and there is a funnel that I am using, 
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about two inches at the mouth and two inches and a half at the 
top and an inch and a half at the bottom. That is placed in a V 
shaped clamp at the runner and banked up with soft clay. The © 
joint is poured high because the leadite will core so that there will 
be a solid mass of leadite in there. If you follow those instructions 
strictly, you will have no cause for complaint. The joint may 
sweat for a little bit, but in these 48 years it is just as tight as ever 
and in fact it becomes tighter. It improves with age, as we have 
seen, and my experience with the leadite joint is that it is best. 
When the caulker strikes the last blow, leadite will give, but will 
not come back. If you have any settling, the joint will give there. 
If you have a leak, there is no other way to get in it unless you go 
down and re-drive it. tm % 

Mr. W. J. Wittson: This is very interesting to me, as I have not 
been an advocate of leadite, although the leadite representatives 
have followed me up pretty closely. I want to relate a little experi- 
ence I had here about six weeks ago, in making an installation of 
some 12 inch pipe in a plant where seventeen 12 inch joints were 
necessary. ‘The recommendation to this power plant was to use 
lead. The contractor who had this work in charge was persuaded 
to use leadite. He had a representative from the leadite people 
who came there and put in the joints. After the joints had been 
put in and the pressure turned on, 110 pounds, 11 of the 17 joints 
were found leaking. They tried to caulk them off, remaining there 
4 days. The engineer of the plant issued an order finally to remove 
all the leadite and put in lead; therefore, I still contend that the use 
of lead is preferable to leadite. 


Mr. S. H. Taytor (New Bedford, Mass.): About 1910 the New 


Bedford Water Works made a few joints with leadite which have 


been under careful observation since that time. In the spring of 


1920, we made some more extensive experiments with leadite and 


lead hydrotite. These are described fully in the journal of the © 
New England Water Works Association, Vol. XXXVI, No. 3. _ 
The results of these tests were so satisfactory that we have been 
using leadite almost exclusively since then, laying about 24 miles | 
of pipe, from 2 to 48 inches in size. We find that this use results in | 

a considerable saving in both the cost of material and labor, es- 
pecially in wet _— where the digging is very hard, as no bell 
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As has been stated it is essential to have the bell and oi waits 
clean. ‘This is easily accomplished by wiping with waste or bagging. 

The jute should be of best quality and free from oil. We have 
found that it pays to use braided jute such as is on exhibition at 
the Leadite Company’s booth. The extra cost per pound is more 
than offset by the saving in labor and elimination of waste. This 
braided jute can easily be cut to the exact length required. 

Our experience with leadite has been very favorable. We are 
now using it, and unless something unforseen happens we will 


continue to use it 

Mr. J. M. Diven: I think as Mr. Buck said, it all depends on q 
the right temperature. One of my experiences, after being a skep- 
tic for a long time, I think the last job I did was to put on a Smith 
tapping sleeve, 30 by double 8 and make 8-inch taps. The tempera- — 
ture was below 50 and water going through a 30 inch pipe at a 
velocity of 4 feet a second. The work was absolutely successful, 
no sign of a leak. That was done about 5 years ago and still holds. 


| 
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LOCATING LEAKS 


Mr. Sterosky: In regard to locating a leak in cold weather 
under the pavement, last winter I had a little experience with a 
service pipe that hem and burst under a brick pavement. The 
difficulty was to locate it, as the water came out about 25 or 30 


_ feet away from where the break was. I had my shutoff key with 


_ me and I put it on the pavement and kept listening, and finally 
a found out where the pipe was broken and located it without much 
expense. 


Mr. L. E. Moore: There was an article published in the JouRNAL 
(see JOURNAL, September, 1923, page 850) a short time ago on the 
use of the geophone, and from a number of inquiries we had as 
to the result of that, I feel that it must be something entirely new 
in the field. A great many people seem to know nothing about 
it. The instrument is composed of two clubs they use just like 
the pair you used to play hockey on the ice with. It has a 
thin sheet steel diaphragm with a lead weight and a rubber tube 
leads from each disc to an ear piece. The method of using this 


ment or whatever it is, applying the two ear tubes in your ears, and 
2 ‘if you are anywhere near a leak, you will get a sound. The volume 
of that sound is determined by the two discs; that is the reason 
_ for having two; the louder, of course, is nearer the leak. 
I give you my own personal experience with it, because I do not 
- suppose it will sound the same to any two men and you can take my 
- experience for what you think it is worth. The instrument was 
sent to us as a good instrument, and I was told to use it. I knew 
- nothing about it or how it was made, but at the time I received it 
_ we had a leak on a main under a paved street. It had a 3 or 4 inch 
concrete sub-base with two inch sand cushion and a grouted brick 
paving over that. We knew that in the stretch of about 550 feet 
there was a leak; where it was we did not know, but we knew there 
was a leak. I experimented around our yard with this new 
geophone and could get all kinds of noises. I could not made heads 
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or tails out of it, so I decided that to make the test eww posi- 
tive I must wait until the early hours of the morning when there 
were no foreign noises about. I started out after the traffic had 
gone from the streets and heard a very peculiar noise. Then I 
would not hear it; then I would hear it again and then I would not. 
I was about to throw the thing away and say it was no good. The 
point I want to make is that this instrument was very sensitive and 
you have got to get acquainted with it. You will probably fail the 
first time you use it, because when I was about to give the job up I 
found there was a city street sweeper about a block away that was 
making the intermittent noise, so I waited until he got the street 
cleaned and had gone to bed before I started in, and in just about 15 
minutes I decided where the leak was and sent my men there the 
next morning and I missed it about four inches. That was the first 
experience I had with it. 


4 Mr. J. E. How deep was that leak? ate 


Mr. Moore: About three feet in the ground, and it was at a 
corporation cock, just a little fine stream where the reducing elbows 
on the corporation cock had worn the fitting away. We had another 
experience under an entirely concrete road in much the same manner. 
Before that time we had gotten acquainted with the geophone and 
understood it and were able to locate that leak even while traffic 
was going on. On another occasion, the gas people reported to us 
a leak on a dirt street. They had occasion to make a cap on their 
main and they had to keep a ditch pump going in their ditch all 
the time. We covered about 500 feet of road and were able to 
locate no leak, no sound of any kind, but a further investigation 
showed that the water that the gas company was up against was 
ordinary surface water, clay soil, and that water dried up in about 
two weeks and there was no water there. It has been our experi- 
ence that the geophone is an instrument without which you cannot | 
get along. We now have two of them. We have located trouble 
on our consumers property and we have located many leaks in 
paved streets. As we have to pay for all street replacement, it 
means a big saving to us. We feel that the first leak we located 
saved us the cost of the instrument; but if you can profit by my ex- 
perience, I do want to caution you to be very careful and get 
thoroughly familiar with it, because you will get everything that 
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is going, a man walking on the street, cars running on the street, 
you will hear every vibration there is, and you must become ac- 
quainted with it to know that you are absolutely right. 


Mr. FRANKLIN HeENsHAw: I have had a little experience with 
the geophone. In the literature the company sends out, and the 
last speaker mentioned it also, the direction of the sound, that is, 
the direction of the leak from the location of your instrument is 
determined by the sound which comes to either ear. Now with a 
man who hears equally well in both ears, it works very nicely. I 
happen to have quite a little difference in mine; I hear much more 
acutely with my right ear than my left one, and I was fooled at 
first, until I learned the trick, after listening and getting the sound, 
of simply removing and changing the ear phones; then if I got a 
louder noise from one direction the same as before, I knew it was 
in that direction; if not, I went the other way. It does work out 
excellently if you observe a few of those little precautions. The 
difficulty about using the instrument in traffic on paved roads is 
great, just as it is with a wireless leak locator or any of those sound 
instruments, because you can hear an automobile further away than 
you can see it, and unless you do a great deal of work at night, you 
are apt to be deceived, until you become acquainted with the pecu- 
liarities of the instrument. i bouts ee 

Mr. D. H. Herrernan: My experience with these useful instru- 
ments might be of some value to the members. The Darley machine, 
I purchased several years ago, and had such good luck with it that 
I wrote a paper on my experiences and presented it to the New 
England Water Works Association. 

This machine consists of a special microphone detector mounted 
on a brass plate having four legs. This detector is connected with 
an amplifier battery and sensitive wireless ear receivers. 

My first experience with this machine is interesting. One of 
our local plumbers called me up one day and said that there was a 
bad leak on a large estate where he was working, but that no sign 
of the leak was apparent anywhere. Here was the opportunity I 
was looking for. So I took the leak locator to the estate to give it 
_ its first trial. After locating the pipe with the pipe locator, I started 

in with with the leak locator and made several tests along the pipe, 


_ which was 500 feet long. After about an hour I designated to the 
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laborer “_ I judged the leak to be and the next oe: ae on at 
the point indicated and came directly on top of the leak. 

A couple of months ago I was asked to witness a test in a neigh- 
boring city of this instrument, by the geophone salesman who had 
been trying to interest me in his product for some time past. Day- 
time noises interfered somewhat with the best operation of the 
instrument, but at the point where we came to the conclusion the 
leak was, an excavation proved a leak to be. Several other leaks 
were also found in the immediate vicinity. Further tests have 
convinced me that the geophone is an accurate instrument. 

My recommendation to you fellow-members is to purchase either 
one or the other. Practice with it on a floor, beneath which is a pipe 
carrying water, and make similar tests out-of-doors. Become ac- 
customed to the various noises transmitted by the locator or geo- _ 
phone and when you are able to recognize the sound produced by © 
a leak, use it with confidence, but, whichever you choose, do not 
be without an efficient device for locating leaks. ee. 3 


Mr. J. E. Gipson: We have used the pipe locator at Charleston. 
We tried the Darley Electric Leak Locator, but I guess we have too 
many night hawks in Charleston as we could never get traffic 
quiet enough actually to determine the location of the leak, and 
about the time traffic had quieted down someone in the neighbor- 
hood would draw water and start the meter going. The pipe loca- 
tor is of the wireless type. The two ends of electric current are 
connected to the service pipe, and in this circuit there is a vibrating 
instrument which set up magnetic waves radiating from the pipe 
line. Then with a coil connected to telephone ear pieces you can 
follow these waves and when directly over the pipe, the field being 
equally strong, the buzzing in the ear pieces stops. It is a very 
satisfactory machine. It is made by the W.S. Darley and Company 
of Chicago, II. 


Mr. Moors: There is one question I would like to ask, if there 
is anybody who has an instrument that locates a pipe that is dead- 
ended? I can give you a concrete illustration of what I mean. If 
you are forced to install a sub-service on account of street improve- 
ments, and lose it, how are you going to find out without just dig- 
ging for it? There was an article in one of the magazines, I have 

forgotten the name of the concern, but somewhere out in San Fran- 
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cisco or Los Angeles, that advertised a machine that would locate 
a dead ended pipe, and five minutes after I saw it I had a letter on 


the way 


for one. 


They advertised to send it on trial. 
but could not make it work. 


I tried it 
If there is anybody else who has 


tried it and it has been successful, I would certainly like to hear 


about it. 


Mr. Werr (University City, Mo.): I find that I can locate a 


stub end pipe by using the ordinary “wireless pipe locater.” 


To 


do this one lead from the coil box is attached as usual to a faucet 


or other connection to the main. 


The other lead is connected to 


a steel pin, or when this is not available to a pick head or simply — 
stuck into the ground within fifty feet or so of the main, on the 


other side of the point where the main is to be located. 


By grounding one of the leads in this manner the signals will be 


received practically as loud as when two connections to the main _ 


are made, and then the pipe can be traced in the usual manner. 


Mr. J. 
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E. Grsson: I should think that would locate the stub end. 


. 
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RESETTING METERS AND METER LOCATION RECORDS 


Mr. H. B. Foors: I think it is a matter of great interest in the 
economical operation of a water company as to whether the cost 
of one feature offsets the cost of the other. Where you have the 
manufacturer’s number of your meter and the serial number, you 
have the same number on the consumers sheet, and if you have the. 
retail record you have the numbers there. If you also have an 
individual record of the meters kept according to meter numbers, 
you have to change all those numbers on your meter readers’ sheets, 
consumers’ sheets and repair record, and then you have to change 
the address or location of meter on your meter record. There are 
four opportunities of error. If you take the meter out and substi- 
tute a meter, is it not cheaper in the end and more reliable to put in 
a dutchman or one temporarily and then put the same meter back? 
I should like to ask the gentleman who used the method of putting 
in a new meter in place of the old one and leaving it after they had 
a complete record of their meter, how they find the cost compares 
to the cost of the other method? 


Mr. J. E. Gipson: We have to move meters so much at Charleston 
it has ceased to be any trouble. One of our oldest employees says 
that when our people cannot move any other place they will move 
from the downstairs flat to the upstairs flat. This statement is 
probably exaggerated for we have some customers that have lived 
in the same house all of their lives. I have in mind one of our old 
Charlestonian ladies who was born, married and buried her husband 
from the house she is now living in. She is about ninety years of 
age. 

If we tried to keep the same meter for the same premise we would 
probably have some 700 or 800 meters at this moment tied up on 
unused or idle services. We find that it pays, if the premise is 
vacant more than two weeks, to remove the meter and place it on 
an active service. Incidentally, we often find that, in the interval 
since the last tenant has moved out, someone has moved and pro- 


ceeded to turn the water on without authority, and this constant 
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moving and taking out of meters saves us a good many dollars’ 
_ worth of water for this reason alone. 

Answering Mr. Foote’s question, I would state that we have had 
very little trouble in checking up on our meters. Once in a great 
_ while we get a number mixed up and have difficulty in locating the 
- meter, but this always shows up at the next meter reading as our 
meter readers are cautioned to check numbers and readings. In- 
_ variably we find this is due to transposition of figures in copying the 
records. 


Mr. J. G. Vatentino: The property owner is responsible for 
water rents in Savannah. We set the meter on the piece of property 
and unless he comes down and has the water cock disconnected, 
we leave it there and he pays his ninety cents a month right along 
because it costs him $1.50 to get his water turned on again if it is 
turned off. Unless he thinks the place is going to be vacant for 
some time, he will leave the meter there when they move. When 
we make repairs, we have couplings the exact length of all pipes 
and makes of meters. I have 13 different manufactures of meters 
and many different types of each of them, so we have quite an 
assortment of pipe supplies and whenever a meter is reported to 
- me, my man goes out, takes the leader out and sticks a nipple in 
and when the meter is repaired he goes back and takes the nipple 
out. I can keep my records better that way than I can by chang- 
ing meters. 


Mr. H. T. Grwtey: I agree with Mr. Foote on the complication 

_ it makes when you shift meters around. We put one meter in a 
place in Fairhaven, Mass. and, of course, we have three or four 
different cards with that meter number on and the address of the 
place where it is put in. Where you have many thousands of 

- meters, it seems to me that you would have to have a big staff of 
bookkeepers. Our water acts on meters, though in some cases the 
meters stay quite a time and we do not take them out oftener than 
necessary. We do not take them out in three years unless we have 
to, but we have one meter and keep it in one place until we absolutely 
have to change it for another meter. When we take a meter out 
_ for repairs or adjustment, we put in a blank nipple and that meter 
goes back to the same place. That seems to me is the best plan. 
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Mr. F. Hensuaw: I am using a small portable tester in . Scars- 
dale, N. Y. I attach the tester to the meter and let the water run 
into a washtub and you can make a very accurate preliminary test. 
It requires only a few minutes to connect up such a piece of appara- 
tus, and a meter seldom has to be taken out of the house at all 
unless it isin bad shape. If it is found by the test as shown by the 
portable meter, that the meter is in bad shape and needs repair, 
then it has to go to the shop for repair, but in making a periodic 
test through a community, it proved to be of great advantage to us 
to use the small portable test meter. The meter does not have to be 
entirely removed from the house and taken in for testing purposes. 
It saves a lot of time and a lot of bother. 


a Mr. J. E. Gipson: Mr. Valentino is a strong advocate of universal 
system of sizes and dimensions of meters. 


Mr. J. G. VALENTINO: I will say this, that we have, I think 
about 8 or 10 thousand services on meters and about 2800 letters, 
in the service, and in a recent letting down, I thought I would check 
over and see how many different makes we did have. We had 13 
different makes of meters. Of some we only had one meter; of some 
we had three or four and in others it ran up to 10 or 12. I noticed 
that in some makes there were at least three different models. 
Unfortunately the water department has been more or less of a 
political plum down there for a number of years and I think every- 
body who came along thought he would try out something new. 
It is true the little time I have been there I have been working to- 


ward the end of trying to standardize on something, although I | 


have not had much success with it so far. I will say this much, 
I am an advocate of a first class meter, regardless of cost. colts 
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AUTOMATIC SPRINKLER CHARGES AND REGULATIONS 


Mr. H. A. Burnuam: I have not prepared a paper on this mat- 
ter, but we all know that the Association has recently manifested 
a new interest in fire protection matters, especially in connection 
with activities of the National Fire Protection Association. I 
thought it might be of interest for the members to see some of the 
reports that Association has put out. I have the pleasure of being 
Chairman of the Committee on Private Fire Supplies from Public 
Mains, and we have in charge the consideration of this subject in 
four sections. We are not progressing very fast with it. The 
first section is the matter of making charges for sprinkler service. 
The second section will be on the matter of waste. The third will 
deal with cross connections and the last with connecting high pres- 
sure fire systems to automatic sprinklers. 
In the program this afternoon we have as one of the topics for 
_ discussion, the charges for automatic sprinkler service. If we are 
_ to encourage fire protection, the charge will be made as slow as it 
can be consistently. The Inspection Department of the Factory 
- Insurance Companies has gone into the matter extensively and 
has looked up the general practice today in the matter of charges. 
We sent out a questionnaire about a year ago to find out what the 
- general practice is, and the substance of it was that more than half 
the water departments, both private and municipal included, make 
no charge at all for strictly automatic sprinkler service. Now you 
may wonder where they get their revenue. There has been no 
standard practice in establishing a proper basis for charge for sprink- 
ler service, and it is interesting to note that, if you consider the 
- _ municipal departments alone, there are 66 per cent, or two-thirds, 
making no charge, and of the private companies 21 per cent make 
no charge, that is, about one-fifth. Most of those private com- 
- panies making no charge are in the States of New York, Massachu- 
setts and Connecticut. 
There were considerable data published on this matter in one of 
the recent numbers of Fire and Water Engineering, so I do not need 
to go into the details thereon, but this thing did stand out, that there 
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seemed to be no fair and definite basis on which these charges were 
made. About a third of all that reported made the charges on the 
basis of the number of automatic sprinklers they had in the plant; 
another third made a flat charge on the size of the connection; 
and another third made a charge dependent somewhat on various 
combinations such as number of sprinklers, number of hydrants 
and size of the connection. In order to determine where the proper 
basis might be found, I just jotted down these few notes regarding 
the matter, which may be of interest to you. 

If the charge is based on the number of sprinklers, a penalty is 
thus imposed on the most effective means of fire protection known, 
and installations of sprinkler equipments are discouraged. It 
means the more sprinkler heads a property owner has, the more 
he must pay the water department for fire proection. If his entire 
property is sprinklered the number of sprinkler heads is proportional 
to the floor area and so approximately proportional to the value 
of the property, but as the usual property tax is also based on the 
value of the property, the placing of a special fire protection tax 
on this same basis appears like double taxation. This apparent 
injustice would seem further pronounced in cases where munici- 
palities may compel by law the installation of sprinklers in places 
where people may assemble, such as theatres, schools, factories or 
stores. 

As to the use of the number of hydrants as a basis for charge, 
this practice is doubtless the result of a long standing custom of 
making charges for fire service to municipalities where a part of 
the cost of the general fire protection is that of maintaining the hy- 
drants, and as this part of the cost is proportional to the number 
of hydrants, this basis is fair for this part, as long as the water de- 


partment provides and maintains the hydrants. Where the hy- a 


drants of the private fire equipments are owned and maintained 
privately, however, as is generally the case, a charge by the munici- 
pality for maintaining them is of course not fair. 

Eliminating as unsound the practice of basing a charge on the 
number of sprinklers or hydrants, the remaining prevailing basis 
is that of the size of the connection. This basis appears the most 
reasonable. The cost of the pipe and the controlling devices on it, 
which may be owned and maintained by the municipality, between 
the street main and the protected property is proportional to its 
size and a nominal charge to cover interest, depreciation and main- 
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tenance of these is just. Such a charge is not so large as to be a 
deterrent to the installation of adequate protection of life and prop- 
erty through automatic sprinklers. 
The question may arise as to why, in this argument, use is not 
made of the delivering capacity of the outlets afforded by the hy- 
-drants and sprinklers. The answer is that in the first determi- 
nation of the capacity requirement for general fire service, it is 
assumed and expected that the maximum delivery capacity of the 
_ public system as a whole will be used if necessary to extinguish any 
fire whether in sprinklered or unsprinklered property. No public 
system could possibly supply water at serviceable pressure to all 
the hydrant and sprinkler outlets on it, and therein lies the dif- 
ferences between the demands of fire service and of industrial ser- 
vice. In the latter the system must continually supply water to 
all its outlets. In the fire service this is impossible. 


Mr. J. E. Grsson: We make a flat charge dependent ‘on the 
size of the service, the maximum being $50.00 for a 6 inch service. 
_ We refuse to put in services larger than 6 inches and if, in our judg- 
ment, the property needs a larger service we insist upon them taking 
two services of not greater than 6 inches in diameter, from inde- 
- pendent mains so that in case of difficulty or breakage in this service 
line within the building, the entire community is not inconvenienced. 


Mr. J. G. VALENTINO: Do you make any higher charge or addi- 
- tional charge for fire protection on property outside the coporate 
Mr. J. E. Gipson: We will not permit any other service to be 
taken off of the sprinkler system, and we have found that without 
regard to how responsible or upright the owner of the property may 
be, if we permit him to put fire plugs or hose nozzles or any other 
means of getting water out of the sprinkler system other than through 
the sprinkler head, sooner or later some employee will begin to take 
water out of these openings without the owner’s knowledge. 
Our rate for domestic and fire protection outside of the corporate 
limits is the same as that in the corporate limits. ‘ 
yaar 
Mr. J. G. VALENTINO: Our rules are that outside the city limits, 
where they do not pay city taxes, we require them to meter fire 
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lines, but for buildings inside, like warehouses, etc., where it is a 
sprinkler system alone, in other words where you have a 6- or 8- 
inch line going in and nothing but sprinkler heads on it with no 
hydrants, we do not make any charge, but, if we put one hydrant 
on, he has to put a meter on. I was going down the principal street 
of the town not long ago and happened to turn off into a side street, 
and going by a furniture store I found a man using two big fire 
hose. I asked the man what he was doing. He said he was keeping 
the dust down. I said “Is this line on a meter?” He said “No. — 
{ am just keeping the dust down; I get out every morning and © 
sprinkle the street here.” 


Mr. H. A. Burnuam: The speaker has brought up one of the 
most troublesome questions we have had to deal with in private 
fire protection. A great many of the manufacturing towns and 
cities have factories which have more or less yard room; some of 
them have a good deal of yard room and have to have an extensive 
outside pipe system from which the sprinkler supplies for the various 
buildings are taken, and we have found, mostly in the northern 
and in some central cities, that the most practical way to handle 
that question of taking water without authority is to have an under- 
standing with the water department, backed by a contract or a 
bond, that it shall not be done and then in order to check up on 
those who do not know any better, have the hydrants and drains 
sealed and make a charge to the user for resealing them. The 
gentleman who spoke says that does not work well in his city, but 
there are a great many cities where it does work well. I think there 
are more doing it in that way than by putting in meters. There 
are very few meters acceptable for fire service. In our laboratory 
in Boston we have recently conducted experiments on the flow 
through a small meter around a weighted check valve and that 
promises to do very nicely if you do not want to measure the water 
for fire purposes. We find by making a check valve with a specially 
large bonnet that will allow a heavy chunk of lead on the clapper, 
you can by-pass that with a two inch meter and register accurately 
up to 25 gallons a minute. That is an excellent detector, but it 
will not do if you care to measure fire flows. 


Mr. Foore: I would like to ask the writer of the paper on this 
question whether the underwriters are advocating that it is not 
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_ proper to make a flat rate charge on the fire connection for a sprink- 
_ler system based on the size of the main; they contend that that is 
reducing the quantity of water you have to have available for 
_ fire service because the sprinkler puts out the fire and obviates the 
necessity for the use of a large quantity of water, and they are ad- 
__-voeating that a charge shall not be applied and are = up a 
considerable agitation among consumers. pie 


Mr. H. A. Burnuam: If you have one of cheese reports in in your mn 

: - you will see on the second page under “Findings of Commissions” 
in regard to taxation applied that way in the case of a private water 
company that, in the State of Pennsylvania, they say that to collect 


a charge for strictly fire service would amount to double taxation. — 
iva 
j 


Mr. MacKenzie: There are very few municipal departments 
or private companies that receive the revenue they should from the 
fire protection end of their plants. 
. The idea of the insurance companies, that there should be no 
extra charge for hydrants and sprinklers in manufacturing plants, 
is fine, if the cost of the service was covered by the amount paid by 


most municipalities. The manufacturers are large tax-payers and 
no doubt are entitled to the service and I for one should like to 
see public sentiment educated to the point-that would permit public 
_ funds to be used for the entire fire protection cost the same as for 
police and fire department charges. I think the insurance com- 
5 - panies can be of great assistance in helping to create the public 
sentiment desired, if, when they are making reports on the inspec- 
tion of the various communities, they would make mention of the 
—-value of adequate fire protection and note that the amount being 
paid by the municipality does not cover the cost of service being 
rendered and possibly mention some amount, if they have the in- 
Ww _ formation which would warrant them in so doing, or, if they can 
z=. 7 not do that, give about the percentage of income of the water plant 
a that should be received from fire protection. 
: a I have a newspaper clipping before me in regard to hydrant rentals 
at South Manchester, Conn., which states that the Fire District 
has just voted to pay the we company about $12,000 per year 
for two hundred and one hydrants, fora term of twenty-five years. 
If the facts are reported correctly that water company will be re- 
ceiving more nearly a just return for fire protection than most 
companies or municipalities I am acquainted with. ge 
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THE SIZE OF FIRE SERVICES 


Mr. H. A. Burnuam: That is really one of the larger topics our 
Committee is considering in the National Fire Protection Associa- 
tion, and I can furnish a little more data on that question regarding 
the general practice all over the country. The matter of water 
waste through bleeding the system at the time of fire has been the 
subject of study by water works engineers for many years. In the 
work of factory fire protection as practiced in our field, we have 
practically established that such waste is better guarded by proper 
location of controlling valves than by restriction of the pipe size. 

A few cities, appreciating the difficulty of obtaining control 
which would be absolutely certain under any conditions, have 
sought to decrease the hazard of loss of this kind by limiting the 
size of the pipe in some cases to as small as four inches, and some of 
these are now merely following an old custom established many 
years ago before the science of fire protection was well developed. 
In order to obtain a general view of the prevailing water works 
practice, the Inspection Department in the latter part of 1922 made 
inquiries of the water departments serving our members as to 
the size of connections, charges for fire service, use of meters, etc. 
This inquiry was sent to 259 cities and towns in 19 States and is 
sumarized as follows: 

This question relating to the size of connections was answered 
by 239, of which 181, or 76 per cent were municipally owned, and 
58, or 24 per cent, were privately owned water works. 

Of the 239 who replied to this question: 


Municipal Private 
9 made definite restrictions to 4-inch size.................. 6 3 
99 allowed connections up to 6 inches....................0045 76 23 

_ 54 allowed connections up to 8 inches....................... 39 15 
10 allowed connections up to 10 inches...................... 8 2 

6 allowed connections up to 12 inches...................... 4 2 

13 allow connections from 50 to 100 per cent of capacity of main. 


Those not included in the above list make indefinite replies, 
indicating a general policy of treating each question as a special 


case. 
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This survey of general practice and the lack of unfavorable expe- 
riences in the use of the larger connections where properly controlled 


indicates a very general recognition of the value of private fire 


protection system and the need of giving them an adequate supply 
of water. In looking over the reports of committees of water works 
on this subject, there does not appear to have been much progress 
made in fixing a standard of practice and this is not surprising as 
this is in many cases a complicated engineering problem. The | 
fundamental point, of course, is to bring about the use of water 
in the way that will most surely extinguish the fire, prevent the 
destruction of property and the possible spread of conflagration 
extent with great community loss. 

A 50 per cent limit such as was suggested in the report of the 
American Water Works Association of 1919 would not always ac- 
complish this, for if there were no limit to the number of connec- 
tions within a given distance along the main, it would still be possible 
to have an aggregate capacity of connections many times the capac- 
ity of the pipe, and if a number of such connections were used to 
feed into a single fire system of considerable size as in some large 
factories, the multiplicity of connections would result in more delay 
in shutting off than if fewer and larger connections were used. In 
some cases this limit would not safeguard the general water system 
as expected and in others it would restrict the flow unnecessarily 
with no benefit to the system as a whole, possibly serious detriment 
to the particular property needing the protection. 

For example, if the main is very long so the friction loss is large 
and the amount of water it can discharge at good pressure is com- 
paratively small, short connections based on the 50 per cent limit 
might still be able to carry into the fire system even more water 
than the main could supply. On the other hand, if the main were 
short, the friction loss negligible and the pressure low, the 50 per 
cent limit would result in holding back a very considerable flow 
otherwise available for the sprinkler system. Such a limit would 
have to be used with great discretion. For best results, general 
reliance must apparently still be on proper means of control and a 
good system of handling such a means of control in an emergency. 
Thus far it has been found extremely difficult, if not impossible, to 
find anything which will replace satisfactorily intelligent human 
control. 
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Mr. J. G. VALENTINO: Down our way we have considerable 
trouble because everybody and his brother uses the fire hydrant. 
If some of the other superintendents will tell me of some way to 
eliminate that, I will appreciate it. 


Mr. Sterosky (Port Huron, Mich.): The way we try to eliminate 
it is to purchase a valve and place it on the fire nozzle of the hydrant 
and then turn the hydrant on and leave it on. That does not wear 
out the valve seat and they draw the water and use this valve for 
filling their tanks. That is not very practical because there can 
be only one valve on a hydrant and if a fire broke out you would 
have to put two streams of hose on the hydrant. 


Mr. J. M. Diven: What I am trying to bring out, but not with 
very much prospect of success, is to have a connection or flush 
hydrant to be shut off in the winter, tapped on the hydrant branch 
giving about a two inch tap on a six inch hydrant branch and a two 
inch wash pave, you might call it, and restrict them to a two inch 
hose for filling their tanks. They would have a hose that they 
could not hook on a hydrant; if you let the flusher have a hose that 
he could connect to a hydrant he would go to the hydrant because 
it was easiest, but one means I believe of bringing this about is by 
publicity in your own city and by influencing public sentiment, 
telling them the dangers of hydrants being out of order and the 
possible bad fire losses from this. It is not only street flushers, etc., 
but contractors and everybody else, sewerage flushers, etc. If 
you can only get the people in your town to understand the danger 
that they are running by allowing the use of hydrants and the hy- 
drants being out of order, get them to understand that the water 
department cannot be responsible for the condition of the hydrant 
when it is wanted for fire, if other people are allowed to use it, 
and finally bringing about a restriction that nobody, but the water 
department or fire department men should have access to the hydrant 
if you can only educate the people to that, that is the only way 
you can succeed. 
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this trouble that I think is very plausible and I would like to try it 

out. The solution is to locate fire hydrants about 100 feet back 
from the corner so that the fellow in turning the corner if he wants | 
to, may run upon the sidewalk; and by the time he reaches the <' 
hydrant he has had time to adler up and get back into the street. s - 
Our fire chief does not approve of this method and prefers the hydrant Z yo y 
near the corner so that he can, as he says, cover a larger territory 


each hydrant. 


Mr. W. H. Buck: If you want to get them out of the road of the - -_ 
reckless driver, you will have to put them back in the field. ms i 
had an experience about a month ago on the State Highway between 

Trenton and Camden; about 5:30 in the afternoon the telephone 
rang and my men had all left, and it was raining and there had been 


an accident out on the State Highway which used to be the Burling- 


ton Pike about four miles from the office. I jumped in the car and - ea 


; went out there and I saw a big Cadillac sedan standing there. The 


driver came along, the fire hydrant was there, there was no cross- 

_ road anywhere near, the fire hydrant was down about 25 feet from _ 
the center of the road, but when I got there there was just a spurt | 
of water coming up, there was a telegraph pole within six inches of 
this fire hydrant and both the hydrant and pole were gone and the © 

_ transformer had come down and it just took part of the running 
board on the other side of the machine away. The driver backed 
_~ and went away under his own power down the road, soI thought __ 
that that beat a Ford car to a standstill. 


PROTECTION OF FIRE HYDRANTS | 
Mr. J. E. Grsson: I have recently heard of one solution for 


DRY WEATHER CONDITIONS CAUSING SHORTAGE 
OF WATER; EMERGENCY MEASURES USED 
TO MEET SUCH CONDITIONS 


Mr. E. L. Finsy: I can give you the experience of Newberry, 

—-*§. C., if you desire it. Newberry is a small city deriving its water 

supply from driven wells located at various points in the city. 

The superintendent noticed that the stand pipe gradually dropped. 

There was no well he could put down in time and he had a small 

stream that went right past his plant. He decided in the emergency 

to pond the stream, put on a chlorinator, heavily overdose the 

-_-water, discharge into a small clear well and then pump to the stand 

_ pipe. That looked nice on paper and we went over the stream, 

located all sources of pollution we could and proceeded to remove 

them. We found one abbatoir discharging its wastes into the 

- stream, several privies on or near the stream and one septic tank 

discharging into the stream. We cleaned up the water shed, ponded 

- the stream, put on the chlorinator and told the people what we were 

- going to do. They said they knew more about the stream than 

_ we did—and raised quitea howl about it—refusing to drink the water, 

etc. and they actually cut down their consumption of water enough 

to allow the immediate shortage to be relieved. We had a supply 

ready for them—a supply that was bad looking, but probably not 

dangerous. We are still holding this threat over them but working 
fast to get a filter plant installed on another creek. 


Mr. J. M. Diven: Mr. D. W. French, if he is here, ought to be 
able to give us some information on this. He has several cities _ 
supplied with the Hackensack Water Company’s water and they 
had to shut down on the water supply for all factories, reserving the 

water supply for domestic use and fire protection, and something 
over 30,000 men were thrown out of employment by that. I have _ 
understood that the citizens gave the water company splendid co- 
operation at this time. 


Mr. H. M. Freesurn: It might be interesting to know of a 
water shortage caused by too much rain. In a town of 15,000. 
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| they have a water supply taken from a surface stream on which there 
is a hundred million gallon impounding reservoir. From the 
reservoir the water is normally delivered by gravity to two mechani- 
eal pressure filters and three slow sand filter units. 
After a very heavy rainfall on the upper portion of the catchment 
— area a considerable quantity of disintegrated material, almost like 
talcum powder, was washed into the impounding reservoir. The _ 
turbidity caused by the entrance of this deposit in the water was not 
materially reduced by settling in the impounding reservoir due to | 
its colloidal nature, and heavy wind causing strong wave action, 
combined with the spring turnover. 
This water clogged the slow sand filters and at the same time it 
was found that the pressure filters were not capable of delivering 
water at their rated capacity because the concrete, which had been 

: placed along the sides and ends of the units to eliminate the curve 

- surfaces, had fallen over on the filter bottoms. 

_ The pressure filters were overhauled, the slow sand filters were 
cleaned as frequently as possible and wide newspaper publicity 
was given to the absolute necessity for the conservation of water. 

_ Conferences were held with the officials representing the largest 
consumers with the request to reduce the consumption of water in 
their establishments to a minimum. 
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‘ee water situation, the following article in al type appeared 
_ daily on the front page of the city newspapers: 
Jowell 
; RULES AND REGULATIONS FOR USE OF PUBLIC WATER 


The following rules and regulations are promulgated in order to conserve the 
water supply for the city during the present water shortage and to forestall, 
_ if possible, the necessity of only continuing service during a portion of the day 
or turning raw water into the distribution system. These regulations will be a 
strictly enforced during the present emergency. : 
1. No public water shall be used except when absolutely necessary. 
2. Automobiles, wagons, etc. must not be washed. 
3. Windows, porches, pavements, cellar cement floors, etc. must not be 
washed. 
4. Water must not be allowed to run continuously in water closets, urinals, a 
5. Restaurants and hotels must use only enough water to prepare food and pm. : 
wash essential dishes. 
6. Water used in building construction must be reduced to a minimum. 
7. All leaks in plumbing fixtures and piping should be repaired at once. 


4 


8. All water spigots must be kept closed except when drawing water for 
immediate and necessary use, after which time they must be closed. 

9. Drinking fountains must not be allowed to run continuously. 

10. All industries should make an immediate survey of all water piping on 
the establishment and take prompt action to reduce the use of water to a 
minimum and prevent waste. 

11. Any individual, company or corporation violating any of the above 
rules will have the water supply cut off immediately. 

Approved April 18, 1923. 
H. M. Freeburn, (Signed) Mayor 
District Engineer, 
Penn. Dept. Health. (Signed) Supt. Water Dept. 


Mr. Diven: Did they do it? 


Mr. H. M. Freepurn: Yes, every one codperated splendidly, as 
the city in the past had had several severe typhoid fever epidemics 
and the people knew the danger of introducing unfiltered water into 
the distribution system. The city police made inspections, and 
some of the citizens who did not comply with the rules and regula- 
tions were notified to stop certain water waste. This water shortage 
was instrumental in having the city officials secure the services of 
a consulting engineer to prepare plans for additional filter capacity 
and at the present time the city is constructing open gravity rapid 
sand filter units in one of the existing slow sand filters. 


Mr. O. E. BuLKELEY: Those were fine as emergency measures, but 
when such shortages occur they should be regarded as distress 
signals. In the water works business, we are too prone to look 
upon these shortages as something extraordinary and do not feel 
keenly enough the obligation to meet them. The customer pays 
for water and likes plenty of it. During the summer season a 
large amount of water is required for sprinkling of lawns and when 
we find it difficult to meet the demand at that time of the year, we 
should lose no time in taking steps to increase the supply. 

In Lansing, Michigan, we have faced the same situation, but 
are thankful that our supply has now been increased so that we can 
easily meet the heaviest demand. The large public utilities supply- 
ing light and power are able to supply the demands at all times 
during peak loads and are constantly adding to their capacity, so 
that they will have reserve, but many of the water utility companies 
and municipalities are not sufficiently alert in providing capacity 


for future needs. 
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. Mr. J. E. Greson: It is a question of educating the public. I 
am quite sure that all of us realize where we are and where the shoe 
_is pinching us, but the difficulty is to get the laymen, the public and 
our commissions to look farther ahead in the future. As an illus- — 
tration; we had two pumping engines that had been running about , * 
20 years, giving excellent service. We had a third engine of half __ 
the capacity of each of the main engines. Our consumption had . 
grown gradually until it was necessary to run both of the large © 
engines to meet the peak load. I was anxious to put in a third engine j 
of the same capacity as the two larger so that I could shut down and © 
make repairs as desired. One of our commissioners said, “Gibson, : 

_ how long have these engines been running,” and upon my reply that 7 
they had been installed in 1902 he said “they have run about twenty _ 
years and it looks to me like they are good for twenty more.”” For- | 

tunately for us, I was permitted to install a third engine and have — 
4 - since overhauled the two old engines, and I fully believe that they 
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INDEXING AND CLIPPING ARTICLES 


Mr. E. E. Banxson: If the members have noticed the work 
of the Abstracts Committee that you get in the back of the JourNAL, 
it is all along the line of this question, and then once a year an in- 
dex comes out of those abstracts. It surely would offer you a 
very good key in answer to this question, that is a certain angle of 
it. The abstractors are doing a very important work in this direc- 
tion; they are doing it for the Association; the chief abstractor is 
giving an awful lot of his time finally in preparing the index of 
abstracts, and it would be a pity if everybody does not take advan- 
tage of this extensive work that is being done. 


Mr. J. E. Gipson: I want to say in this connection that the 
joke is on me. In looking over the author’s index I was surprised _ 
to see my name and could not recall having said anything that was 
really worth abstracting; and before I could convince myself I had 
to look up the article that had been abstracted to make sure that 
no mistake had been made. 


Mr. J. M. Diven: The trouble with the Indexing and Abstracting 
Committee is that as years go by we want to find some particular 
subject and we have got to dig back eight or ten years before. What 
you ask the Abstract Committee to do has been very little expense, 
I think, but the matter was sent out to have proof sheets printed 
on one side of all the abstracts sent to the members, so they could 
then pick out the particular items they wanted. I went through 
that very carefully for several numbers and found on average there 
was about one out of six articles that personally interested me. The 
idea was that these clips could be suspended on cards and indexed 
and in the future they would be much easier to refer to. Some of 
us who are interested perhaps in pumping, etc., are not at all in- 
terested in filtration, and we would only put in the index articles 
we were interested in. My own practice for a great many years 
has been to use a five by eight card and make my own abstracts of _ 
: the article, sometimes indexing it and cross indexing it and referring | } 
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to the article itself; but usually on a five by eight card one can write 
the gist of the article, enough to give them the information they 
want. It seems to me something very much more convenient to 
— to than going back to that index. 
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~SEGREGATION OF WATER RATES 


Mr. J. E. Grsson: What progress have you made in dividing © 
rates into their various uses, such as fire protection, manufacturing, 
commercial, domestic? Such segregation is desirable and the prog- 
ress that has been made will be interesting. ; 

Mr. Bankson and I had the pleasure of discussing a report of — 
useful data to be filled in by the waterworks plants, privately and 
municipally owned. The idea was that these would be sent out to 
the superintendents of our Association and be filled in and returned 
by them to the Secretary, whereupon he would compile and print 
in the proceedings annually the essential information thereby ob- 
tained for the general information of the Association. One of the 
items in these proposed useful data is the Segregation of Commercial 
and Domestic Water. If our departments are not now doing this 
it would be well for each superintendent to consider the matter 
during the coming year because sooner or later you will get a copy 
of this proposed report with the idea of criticising it. I hope we 
will criticize it in the spirit of constructiveness, as we want to get 
the essential information without making it burdensome to all. 


Mr. J. M. Driven: It is almost impossible to get these data 
except in a largely metered community, but we pick up reports, 
and the consumption of cities is in some cases 80 or 90 gallons per 
capita; that is probably a residential district. In another city 
whereitis thoroughly metered they may be using double that amount 
of water and the larger amount of it for mechanical or commercial 
purposes, and any comparison of one place with another without 
that knowledge is very misleading and it is something we all ought 
to work to. We ought to get information as to how much water is 
used for domestic use, how much for manufacturing use; those are 
the three classes Mr. Cole’s report took up, and also how much is 
unaccounted for, possible used for fire extinguishing, street sprinkling, 
etc. I think we ought to work to that end and get at it as rapidly 
as we can, even if we cannot get that knowledge complete, let us make 

a start, let every one of us make as 1 of 
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the water consumption. I live in a city where the water consumption 
is very high; we are only using 324 gallons per capita; that includes 
everything. Unfortunately we are not largely metered, but I am 


trying to get some idea of the use of water for various purposes. 
The water is neither pumped nor filtered. 


ae 


SUPERINTENDENTS’ QUESTION BOX SERIES 347 


toot 0S ontq Te’ 


= 
4 
~*~ 
| 
bd 
“a 
4 
a 
oe 
ag 


FORESTATION OF WATERSHEDS 


Mr. J. M. Diven: In the State of New York they started in some 
years ago supplying us the seedlings at almost a nominal price, at 
cost. They are now supplying them without any charge whatever. _ 
The city of Troy placed the first year 240,000 trees. They have | 
continued planting until the number is about 500,000 now, and 
my application is in for 1,000,000 trees, which will take care of all 
of the watershed. Some of this land has been rented for farming pur- 
poses, but is not much used any more, for it has been run out, and, 
luckily, the more the land is run out the better the trees do, for 
some reason. In time there will be a valuable forest there; trees 
set out ten years ago are now 15 or 20 feet high, pines almost entirely. 


Mr. J. E. Grsson: We do not have to do much reforesting in 
our climate as the trees will reproduce very rapidly. Our trouble 
is from forest fires. The long leaf yellow pine is rather rugged 
and will resist a pretty good fire, but the short leaf yellow pine is 
killed readily. Short leaf yellow pine, even 20 feet high, will be 
killed from an ordinary fire whereas the long leaf pine 20 feet high 
will stand a pretty severe forest fire and still survive. Hunters, 
hunting jack-rabbits or quail, that have been hunting for years over 
land seem to feel that they have obtained certain rights and will 
not respect trespass notices unless you haul them into court. This 
usually results in bad feeling and, in many cases, they will appeal 
to jury trials and the jury, being in sympathy, will refuse to convict 
and the worst penalty, in many cases, is advice from the judge to 
cease trespassing. Nevertheless, most of our forest fires are caused 
from this class of hunters who are either careless or indifferent to 
your rights. 

A government expert recently stated to me that, unless we took 
better care of our growing timber and stopped forest fires, it would 
be only a question of a few years before we would be devoid of any 
kind of building timber in the South Atlantic states. 


Mr. J. M. Driven: Our State Conservation Commission is look- 
ing at that very carefully, erecting signal towers through the dis- 


trict that is being reforested or where the old forests exist. 
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Mr. Meyer (Glens Falls, N. Y.): I would like to ask Mr. Diven © 
Mr. Diven: We set them out 6 feet each way; that means about 
1200 trees to the acre. 


Mr. Meyer: We have had quite a lot of experience in Glens 
Falls. Since 1910 we have reforested about 1000 acres by planting 
about 1,200,000 trees. Those first set out, which were seedlings, 
have attained a height of from 12 to 15 feet, with butt measurement 
of from 3 to 6 inches in diameter. In our recent plantations, through 
and by which public highways run, we plow a dead furrow about 
a rod wide every two or three hundred feet in each direction to en- 
able us to control and combat more easily forest fires in the event of 
their getting into the plantations. We believe such a gridironing 
with fire lanes to be essential to the protection and preservation of 
these growing forests. 


Mr. Driven: You have a fire signal station established by the 

Conservation Commission, have you not? ae 

Mr. Meyer: We have one at Prospect Mountain, about 5 miles a 

distant from our plantations. Have you any data, Mr. Diven, © 

as to the cost of planting? 


Mr. Driven: I understand that some gun clubs, Boy Scouts and ~ 
others are offering to do the work, but the work of the Boy Scouts, 
as I have seen it, is very unsatisfactory. My recollection is that 
240,000 trees were set out at a cost of a little under $2000. Then 
we had to pay something for the trees. I should say about half of 
that cost was for planting and the balance was for the trees them- 

selves. Now the trees are furnished without cost. 


Mr. Meyer: The cost at Glens Falls varies from about $2.50 _ 
& to about $8.00 per thousand, depending on how flat, rolling or 
rough, and accessible to team or motor transportation the lands 
be. 
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Mr. Diven: It is money well spent. eer 
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DISCUSSION 
Mr. Meyer: Very. We estimate that, beginning with the end 
of the next 25 years, our city will derive an income of approximately 
$1200 per acre from the acreage planted 40 years prior. And our 
plantings have been so planned that when cutting once begins it 
will be possible to cut from 20 to 25 acres each year and immediately 
to replant, so obtaining what really might be termed a perpetual 
annual income. These estimates are based on a loss of from 40 to 
50 per cent of the original number of trees planted, which would 
seem conservative, and on the theory that at the end of 25 years a 
market of pine would have a value of $2.00 on the stump, and that 
each matured tree would contain approximately a market log. 
Aside from this investment value to the city, we are obtaining a 
wonderful cover on our water shed lands which prevents the rapid 
melting of the snows in the spring and so automatically controls 
the runoff which finds its way into the ground instead of over the 
ground and will in time have a very direct bearing on the uniformity 
of flow of the streams and springs supplying our storage and intake 
reservoirs. 
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Mr. J. G. VALENTINO: Where it is undeveloped territory, we use _ 
pushers. When they pave a street, we require a service line tobe __ 
run in ever 60 feet. 


Mr. J. E. Gipson: Who pays for it? q 


Mr. VALENTINO: The property owner pays for it, because we ane . 
will not allow him to break that pavement again for five years. ' pa ie, 


Mr. Srerosky: In Port Huron, where the street is paved we lay 7 r 
our service to the curb and it stays there until the property owner 
builds. When he requires the water he goes to the office and pays 
a flat rate of $25.00 and th: at pays for laying the pipe from the main 
to the curb. ‘ 

Mr. Driven: “And if he never builds, the service is a es to you. 


Mr. Sterosky: Well, we expect that some day he will build where 
there is a paved road, and as a rule he does. 


Mr. VALENTINO: I would like to ask Mr. Chester why he advises 
not to do it. 


Mr. J. N. Cuester: What per cent of the services put in are 


subsequently utilized before they rot or rust out? 


Mr. VALENTINO: In our territory, when they pave a street inside 
of four or five years it is practically built up. Building will follow 
; a paved street in our territory and if you do not do it, you will get 
-your paving broken up continuously. Whenever you break a = 
pavement, especially where it is sandy, it takes some time for that __ 4 
sand to settle. In fact we have to go along where they break con- 
crete or this asphalt pavement and put in bricks temporarily for _ 
- about a year, and then come along and repave it. If you do not 
do that, you will have a sink in 9 boulevard. 


Mr. Diven: One objection to those ae laterals is that the : 
sewer lateral is usually put in at the same time and a leak in that 
service run away into the sewer and waste an immense amount of 
water without ever showing on the surface or anyone ever knowing 
of it. We put them in in Troy five feet deep, and that is, as far as 
we knew, the lowest frost limit. Five or six years ago we had a 
severe winter and 55 of those services that had not connected up 
were frozen and we had to dig the street up anyhow. a 


Mr. VALENTINO: Sixteen inches is all we require. © ane ie 


Mr. Gipson: We put some services in in advance of paving 
during the war period. We have probably since connected up 
30 per cent of these. This particular subdivision was laid off in 
25 and 30 foot lots and we put a service to each lot. A purchaser 
usually purchases two lots and when it comes time to sign up for 
water either of two things happens. Our clerk, in making contract 
loses sight of the fact that there are two services in this property 
and fails to make proper charge for taps, or the consumer raises a 
strenuous kick that he does not need two services and does not see 
why we should charge him for more than one. I am very much 
against the putting in of services until someone is ready to take 
water. 


Mr. Driven: You have not only got a service you do not get 
paid for, but one that will be a nuisance, and some man will want 
to build on another part of that lot. 


Mr. Cuester: I am reminded of that Western boom town that 
paved miles of streets and nobody built on them; but that is what 
our Southern friends do not think of. 
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WATER, SEWER AND GAS PIPE IN SAME TRENCH 


Mr. D. H. Herrernan: There seems to be an increasing tendency 
in New England to install all house supplies, water, gas and sewer 
in one trench, the purposes being twofold, economy of installation 
and preservation of roadways. Broadly speaking I do not favor 
the plan and would like to know what experience, if any, some of 

- the communities here represented have had along this line. 


A Mempser: Tidewater, Va. has a different soil from the soil 
: you have in New England, and putting the sewer line and water 
in the same ditch, you run the risk of a leak that will not show; 
Our company will not allow a service to go in the same ditch with 
the sewer. If soil conditions were the same, from your experience 
I would not recommend that proposition, at least as to the sewer. 

_ As to the gas, I think it would be all right. 


Mr. Driven: The gas main is usually more shallow in the northern 
\ climate than the water pipe, but the sewer pipes as a rule are very 
‘much deeper than our water pipes, so that the water pipe is laid 
in the fresh filled soil, which is certainly not a good practice. It 
is the practice in New York City in rock and is probably all right 
in that case, they dig a little bench for water service, but it seems to 
me a great mistake to put a water service over a sewer in a sewer 
: trench which is probably twelve or fifteen feet deep, as is often the 
5 case. Sewers are usually deep enough to drain the sub-cellar, 
2 ow hich is considerably lower than we are in the habit of laying the 
water services. Another thing, the joints in the sewers are not 
: always as tight as they might be, as they are supposed to be, but 
. _ they are put in by contractors instead of water works men, so they 
are not as good as they might be. Very often, if for any cause there 
is a leak in the water service, the water finds its way into the sewer 
and does not show on the surface and we have a considerable loss 
of water in that way. 
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CARE OF HYDRANT DRIPS IN WET SOIL WHERE 
7 SEWERS ARE NOT AVAILABLE 
Mr. Srerosxy (Port Huron, Mich.): We pull the hydrant up 
and plug the waste and pump the hydrant out. 


Mr. Driven: Then keep it pumped out. alt 


Mr. Strerosxy: We have an inspector going around, sometimes 
several, and they carry a pump with them and test out the hydrant, 
where they find water in it they pump it out; if the water fills in the 
next day, we jerk the hydrant up and pump the waste. 


Mr. HEFFERNAN: The type of hydrant we use may be plugged 
by the use of special sleeve, without more work than removing the 
dome and a top pressure plate, although I frankly admit I am not 
strongly in favor of the method. My plan is to make several in- 
spections at the opening of the winter to determine which hydrants 
hold surface water. These are treated with denatured alcohol in 
proper proportions, depending on the height of the water in the 
barrel. With hydrants so treated we have never been troubled 
even in extremely cold weather. 


Mr. Driven: Someone talking about thawing a hydrant, spoke 
about putting a small piece of calcium carbide in it, and when it 
struck the moisture it produced gas and heat. I was a little in 
doubt as to whether that would not destroy the hydrant valve, 
which is made of rubber. Have you tried it? 


Mr. HEFFERNAN: No. I have not had experience with calcium 
carbide. 
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CROSS CONNECTIONS 


Mr. H. A. Burnuam: There have been no troubles that we have 
heard of from any of these connections during the past year, and 
we have about a thousand of them in use on fire services only. 
- here are doubtless many others not under our jurisdiction. 


Mr. J. N. Cuester: Is that due to the fact that the factory 
- that uses those cross connections has an unpolluted source? 


Mr. Burnuam: No, the record is probably due to the fact of the 
improved construction and the frequent inspections and also the 
frequent examinations; in other words, excellent maintenance. a 


Mr. Driven: What kind of check valves? 
edt 
Mr. Burnuam: The double check valves — as the “Special 
Type F. M.” check. 


Mr. CuEstTeR: Constantly open to the atmosphere? 


Mr. Burnuam: No, these are placed between two gates and the 
whole set of valves is in an accessible pit. Under ordinary condi- 
tions the city water pressure is on and the main gates are open. 


Mr. J. N. Cuester: But in your two check valves, do you not 
make a tap in the bottom? 
- Mr. BurnuamM: They are provided with the usual drain or test 
connections for making the quarterly tests for tightness. 


Mr. Cuester: But those connections are closed. 


Mr. BurnuamM: Certainly, if not the water would escape into 
the pit because the main gates are always open. 
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DISCUSSION 


Mr. CHESTER: But you have got a double check; you expect 
the first to hold and the second not; if you leave it open and have 
got a leak up there, you have got a warning. __— 


Mr. BurnuAmM: That is the purpose of the two checks. The 
drain can be left open only when conditions are such that the first 
main gate can be normally closed. That is not a condition com- 
monly found. 


Mr. Diven: How often is the test made? oot ot 


Mr. BurnHAM: We expect to test them at every visit, and with 
our companies the visit is every three months. In many places 
the checks are opened every year, the clappers are swung up out 
of the body and cleaned off and the interior of the valve wiped clean, 
the rubber facing is examined and, if it requires renewal, it is re- 
newed. That is the character of the inspection. 

Mr. Driven: Are not some of them in pits that are inaccessable 

during the winter? 


Mr. Burnuam: Some of the earlier ones were not very favorably 
placed and it is difficult to get at those. ; 


Mr. Diven: I have had to place one in the street. a ain 


Mr. BurNuHAM: It is possible to make the pit as watertight as a 
cellar and it should be done for that kind of connection. 


Mr. Diven: You mean an entrance to the pit from the cellar? 


Mr. Burnuam: Not necessarily. The entrance is through a 
man hole, if in the street. | 
Mr. Driven: But suppose your street is covered with a foot or 
two of snow and a little ice? 


Mr. Burnuam: Usually where it is outside of the property line, 
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Mr. Driven: In that case there was a pipe along the curb line 
which branches into the various parts of the factory and there was 
absolutely no place for the check valve except in the street. 


357 


Mr. Burnuam: In an extreme case there would be no objection 
to putting it in the basement of the building, that would be prefera- 
ble to the street. If you put it where you cannot examine it, it 


will cause trouble later. tt 
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From table 1 it may be seen that 50 per cent of the 18 water sup- 
plies in Illinois, for which we have a record, would pass the new bac- 


TABLE 1 


as 10 
n NUMBER SAMPLES SHOW- | | a 
ING POSITIVE TESTS IN MAY SHOW (PLES MORE! 4 a 4 
= GAS THAN BE 
> 4 ae 
1) 145| 725'119| 5|1/1] 2|6.0|\ Yes| 2.7 | Yes| Yes 5.5 
2 8 40) 8 0.0) Yes 0.0 | Yes} Yes 0.0 
3} +69) 345) 55) 6) 3) 3 2) 8.9) Yes 7.1 |No | No 11.5 
294) 17) 15) 11) 5 | 6 9) No 25.9 |No | No 44.8 
5) 44) 220) 38) 4 1 1] 5.0) Yes 2.2 | Yes} Yes 4.5 
6| 66| 330! 47] 2| 5 515.41 No | 15.1 | No | No 18.1 
7| 56) 280; 27; 5} 6/2 831.0} No 28.5 | No | No 42.8 
66) 330) 43) 6) 4/1/17 .2) No 19.7 | No | No 25.7 
9} 71) 355) 49} 7} 3) 1151 6/18.5) No 16.9 | No | No 21.1 
10} 63] 315) 39) 15] 1/51] 3 13.9} No 12.7 | No | No 14.2 
69} 345) 64) 2 1] 4.0) Yes 4.3 | Yes| Yes 4.3 
88} 440} 80} 4) 1/1 2} 4.3) Yes 3.4 | Yes| Yes 4.5 
68} 340} 19) 12) 8 | 7 | 12/42.3) No 39.7 | No | No 54.4 
70} 350] 66; 2) 2 1.7|.Yes 0.0 | Yes| Yes 2.9 
59} 295) 55) 1) 2 1 3.0) Yes 1.6 | Yes| Yes 5.0 
67) 335} 59) 5). 2) 1 3.9 Yes 1.4 | Yes! Yes 4.4 
71) 355) 46, 16) 6 1 10.7) No 4.2 | Yes| No 12.6 
74| 370) 56) 9} 3) 1) 2 3/110) No 8.1 |No | No 12.1 


Samples tested between January 1, 1918, and February 26, 1924. 


terial standards proposed by the committee of the United States 
Treasury Department, (includes No. 17 which is on the border of 
the A clause), and that only 1 out of 18 or 5.5 per cent conform to 
the present standard all the time, 65 per cent fall short 5 per cent of 


| 
7 
= 
» 
Bre 
* 
358 


the time and 50 per cent fall below the present standard 12 to 15 
per cent of the time and 36 per cent fall below 20 to 50 per cent of the 
time. The proposed standard would therefore appear less drastic 
and more practicable than the present one. ae 


A. M. Buswett! anp R. A. Suive.’ 
Ay 


1 State Water Survey Division, Urbana, 
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ABSTRACTS OF WATER WORKS LITERATURE. 


Key: American Journal of Public Health, 12: 1, 16, January, 1922. The 
figure 12 refers to the volume, 1 to the number of the issue, and 16 to the 


page of the Journal. 


Figuring Centrifugal Pump Characteristics from Those at Known Speed. 
F.C. Evans. Power, 59: 13, 487, March 25, 1924. Pump characteristics at 
a known speed are assumed and calculations made to determine characteristics 
at a lower speed. Calculated and actual characteristics were found to agree 
within reasonable limits.—Aug. G. Nolte. 


Operating Instructions for Large Turbines. Power, 59: 13, 490, March 25, 
1924.—Aug. G. Nolte. 


A Operation of Static Transformers. B. A. Briaas. Power, 58: 15, 570, 
pe October 9, 1923. Author explains how voltage transformation takes place; 
relation between primary and secondary currents; rating of transformers; and 
methods of connecting the windings for different voltages.—Aug. G. Nolte. 


Steam Trap Installation and Operation. R. N. Ropertson. Power, 58: 
; 15, 573, October 9, 1923. Brief analysis of trap installation and operating 
conditions.—Aug. G. Nolte. 
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Factors That Affect the Life of Iron Stacks. P. R. Durrey. Power, 58: 
15, 582, October 9, 1923. Author’s experience teaches that failure of stack 
where steel guy bands are placed is due to local rusting action. To overcome 
this it is recommended instead of having band come in direct contact 
with stack that it be held away at least in. by spacers the width of band 
and 3in. long, welded to band. Other factors affecting life of stacks are given. 
—Aug. G. Nolte. 


Correcting Vibration in Reaction Type Turbines. L. Lone. Power, 58: 16, 
609, October 16, 1923. Principal causes of vibration in small or medium-sized 
reaction turbines are given. Methods of detecting cause, and elimination 
thereof, are discussed.— Aug. G. Nolte. 


Operating Hydro-Electric Plants To Obtain Most Economical Output. 
Rape Brown. Power, 58: 16, 614, October 16, 1923.—Aug. G. Nolte. 


The Selection and Care of Pyrometers. J. W. ConzELMAN. Power, 58: 
17, 644, October 23, 1923. The fundamental principles underlying operation 
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of electrical pyrometers are explained: many practical pointers on selection 


and care of thermocouple instruments are given, including detailed instruc- 
tions for making, calibrating, and installing.—Aug. G. Nolte. 


Grinding Commutators With Artificial Commutator Stones. E.H.Marrtin- 
DALE. Power, 58: 17,647, October 23, 1923. Briefly describes process of manu- 
facture, shows proper method of using commutator stones; precautions neces- 
sary; and treats briefly the machine troubles which make frequent grinding 
necessary.—Aug. G. Nolte. 


Characteristic Curves of Centrifugal Pumps. R. K. Annis. Power, 58: 
17, 653, October 23, 1923. Characteristic curves of pumps for various services 
are illustrated and discussed with view to selecting most efficient type for the 
service.—Aug. G. Nolte. 


Diesel Engines Reduce Operating Costs. Power, 58: 18, 689, October 30, 
1923. Operation of the two 550-hp. Nordberg two-cycle verticle Diesels, 
purchased by Municipal Light and Water Plant of Neodesha, Kansas, is de- 
scribed.—Aug. G. Nolte. 


Boiler-Feed-Water Circuits in Power Stations. Power, 58: 18, 705, October 
30, 1928. Abstract of paper presented by James G. Weir of Glasgow, Scotland, 
before Koninklijke Institute Van Ingenieure (Holland). Methods of opera- 
tion of open and closed feed-water-circuits are described and discussed very 
extensively.—Aug. G. Nolte. 


Deterioration of Turbine Oils in Use. A. DuckHam anv 8S. E. Bowrey. 
Power, 58: 18, 707, October 30, 1923. Principal source of trouble lies in tend- 
ency for condensed steam from glands, or water from cooling system, to find its 
way into oil in quantities large enough to hinder proper functioning. Suitable 
oil should separate readily from water and retain this property during long 
periods of use. Water may then be drawn off at intervals. Oil oxidizes at 
normal temperatures, and the oxidation products prevent ready separation 
of the water. Light oils show relatively less deterioration due to oxidation. 
Other causes of deterioration are entrance of impure water and dust.—Awg. G. 
Nolte. 


Notes on Pressure Regulators. C.C. Brown. Power, 58: 19, 732, Novem- 
ber 6, 1923. Installing, adjusting, operating, and overhauling of steam pres- 
sure regulators are discussed.—Aug. G. Nolte. 


Steam vs. Electric or Gasoline Drive for Centrifugal Pumps. Power. 58: 
19, 735, November 6, 1923. Data submitted by the Hill Pump and Turbine 
Works of the Midwest Engine Corporation, Anderson, Ind., show that fuel 
cost for steam turbine is much lower than equivalent cost for electric motor or 
gasoline engine. Fixed charges, labor and depreciation are greater for steam. 
Readiness to serve, standby cost, and the ever-increasing developments in 
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hydro-electric and superpower station fields are causing the electric-driven 
centrifugal pump with gasoline-driven standby unit to become popular.— 


Aug. G. Nolte. 


Determining the Economical Interval Between Cleanings of Condenser Tubes. 
C, E. Cotgorn. Power, 58: 21, 803, November 20, 1923.—Aug. G. Nolte. 


The Meaning of Atmospheric Pressure. T. M. Gunn. Power, 58: 21, 811, 
November 20, 1923. The principle of the mercurial, barometer is illustrated, 
and method of reading it, described.—Aug. G. Nolte. 


Improvised Automatic Time Signal. H. Hucues. Power, 58: 21, 818, 
November 20, 1923. An alarm, or signal, for various services around a plant 
is illustrated and described.—Aug. G. Nolte. 


Periodic Examinations of Steam Turbines. Power, 59: 15, 563, April 8, 1924. 
Instructions of Westinghouse Electric and Manufacturing Co. on periodic 
examinations of steam Turbines.—Aug. G. Nolte. 


Measuring the Feed Water in a Boiler Test. J. W. Gavert, Jr. Power, 
59: 15, 567, April 8, 1924. Several methods illustrated and described.—Avg. 
G. Nolte. 


Keeping Solid Impurities Out of the Air-Compressor Intake. W. V. Firz- 
GERALD. Power, 59: 16, 599, April 15, 1924. Harmful effects of impurities in 
intake air discussed. Device is illustrated and described, to remove solids 
and gritty substances from the air.—Aug. G. Nolte. 


Checking Field-Coil Connections on Direct-Current Machines. A.C. Roe. 
Power. 59: 16, 601, April 15, 1924.—Aug. G. Nolte. 


The High-Power Diesel Engine of Niirnberg. W. Laupann. Power, 59: 
16, 603, April 15, 1924. Zeitschrift des Vereins Deutscher Ingenieure, Dec. 
8, 1923. Difficulties met with in designing 12000-hp. Diesel Engine; account 
of the explosion that wrecked the engine.—Aug. G. Nolte. 


Action of Caustic Soda on Boiler Steel: A Preliminary Report of M. I. T. 
Experiments. R.S. V. O. HomMERBERG. Power, 59: 16, 609, 
April 15, 1924. Paper presented before Boston Chapter of American Society 
of Steel Treaters. Electrolytic hydrogen and caustic soda are indicated as 
factors in failure of boiler metal under stress. Action is mainly on the inter- 
crystalline impurities. Hydrogen acts chiefly upon oxides, while hot caustic 
soda solutions dissolve out sulfides.—Aug. G. Nolte. 


Epidemic of Typhoid Fever and other Intestinal Diseases in Everett, Wash., 
July, 1923. ©. E. Dorisy. Public Health Reports, 39: 13, 605, March 28, 
1924. It was discovered that the drinking water was being polluted by river 
water which gained access to mains through a faulty cross-connection in a dual 


= 
A, 
faye 
i 
a 
| 
i i 
a 
4 
ab 
- 
¥ 
4 
| 


fire protection system, which was immediately ordered shut off and sealed. 
Seventy-seven cases of typhoid fever and at least 2000 cases of diarrhea and 
dysentery ensued among the population of about 30,000. There were 9 deaths 
from typhoid and 2 from dysentery. In January, 1924, Washington State 
Board of Health passed regulations prohibiting use of cross-connections for 
any purpose, unless both water supplies were of safe sanitary quality and 
connection has received approval of State Board of Health, and prescribed 
several methods whereby public water supplies might be made available 
for fire protection —Aug. G. Nolte. 
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Turbine Specifications and Bids for Detroit Municipal Plant. Prepared by 
Smith, Hinchman and Grylls of Detroit. Power, 58: 22, 845, November 27, 
1923.— Aug. G. Nolte. 


Fedce Protectometer Systems for Stored Coal. Power, 58: 22, 850, Novem- 
ber 27, 1923. The Protectometer Company of Jersey City, N. J. have devel- 
oped a system whereby any case of heat development may be detected in 
sufficient time to permit removal of hot coal before serious loss of heat value 
incurred. Instruments comprising this system are illustrated and described. 
—Aug. G. Nolte. 


Fitting the Electric Motor to the Pump. R. H. Rogers. Power, 58: 25, 
976, December 18, 1923. Effects of pipe sizes on cost of pumping; effect of 
methods of controlling pump output on power consumption; pump character- 
istics, and choice of motor and control equipment.—Aug. G. Nolte. 


Diesel Engines for Water-Pumping Plants. A. R. McMutun. Power, 
58: 25, 984, December 18, 1923. Illustrations of Diesel Engine installations 
for Water-Pumping Plants. Comparative operating costs of various types of 
Water-Pumping Plants are tabulated, from which the oil engine appears 
equal, if not superior, to any other form of power producer, while its life is 
such that depreciation is a minor element in total operating charges. Suit- 
ability of Diesel Engines for water works service is indicated —Aug. G. Nolte. 


The Value of Instruments for High-Grade Boiler-Room Operation. H. H. 
Bates. Power, 58: 25, 988, December 18, 1923. The use of various instru- 
ments is discussed. Table of boiler conditions detectable by means of instru- 
ment readings is appended.—Aug. G. Nolte. 


Babbitt Metals and How to Babbitt Bearings. E. ANpREws. Power, 59: 
2, 57, January 8, 1924—Aug. G. Nolte. 


Is Coal Storage Worth While? Power, 59: 2, 42, January 8, 1924. Problem 
is briefly discussed from the viewpoints of the mine operator, and of the con- 
sumer.— Aug. G. Nolte. 


Corrosion-Resisting Alloys and the Mechanism of Corrosion. Chem. & 
Met. Eng., 30: 17, 


671-73, April 28, 1924. Contributions presented at the 
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New York joint meeting of 4 technical societies. Fundamental Factors of 
Corrosion. W. G. WHITMAN AND R. P. Russextut. Experimental evidence 
strongly indicates that corrosion is electrochemical, and operates through a 
corrosion cell. The metal sends ferrous ions into solution at the anodic elec- 
trode according to the reaction Fe + 2(*+) = Fe (**). A corresponding reduc- 
tion occurs at the cathode area, usually the deposition of hydrogen ions as 
atomic hydrogen or the ionization of dissolved oxygen to hydroxyl ions. 
The cathode reaction for hydrogen deposition may be expressed as: 2H+ = 
2H + 2(*): that for oxygen ionization as: 40, + H.O = 20H ~ + 2(*). 
Authors believe that dissolved oxygen takes part in direct cathode reaction, 
rather than serves as depolarizer for atomic hydrogen. Rate of corrosion 
under natural waters is determined by rate of oxygen diffusion to an effect- 
ive cathode surface and by protectiveness of film formed on metal. In alka- 
line solutions, reason for the reduced corrosion is the greater film protective- 
ness, due to decreased solubility of the rust. There may be a difference in 
composition between the solution in direct contact with surface of the cor- 
roding metal and main solution itself. A saturated solution of ferrous hydrox- 
ide is somewhat alkaline and has a pH value of about 9.5. The corrosion of 
steel by natural waters containing dissolved oxygen is found to be inde- 
pendent of the pH between about 10 and 4.5 at room temperature. Ferrous 
Alloys Resistant to Corrosion. B. D. Saxuarwatua. The non-corrosiveness 
imparted by certain percentages of chromium to steel is more or less dependent 
on the hardness obtained by heat-treatment. Most generally known non-cor- 
rosive high-chromium steel is the so-called ‘‘stainless’’ steel used for cutlery. 
It contains usually between 12 and 14 per cent chromium and between 0.25 
and 0.35 per cent carbon. Decreasing carbon content to less than 0.15 per 
cent, with chromium unchanged, gives a metal much more resistant to corro- 
sion, and more ductile for general fabricating purposes. Steels with chromium 
content of 20 per cent, or higher, show remarkable properties of non-scaling 
at high temperatures and of resisting fresh and salt water corrosion. Nickel 
steels with about 25 per cent nickel have excellent resistance to mineral acids. 
To impart acid resistance to chromium steel, 5 to 20 per cent nickel is required. 
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: . 0.5 to 1.5 per cent copper, added to high-cromium steels, gives them excellent 


acid-resisting properties.—John R. Baylis. 


Water Works Distribution Systems. W. E. Macponatp. Can. Eng., 46: 
10, March, 1924. Full discussion, with special reference to design and main- 
tenance.—N. J. Howard. 


New Filtration Plant for Border Cities. W. Srorrie. Can. Eng., 46: 
11, March, 1924. Illustrated description of new plant supplying seven munici- 
palities in vicinity of Windsor, Ont., with capacity of 20 million imperial 


a: gallons, and costing approximately $800,000.—N. J. Howard. 


Rapid Sand Filtration, Cambridge, Mass. G. A. Jonnson. Can. Eng., 
46: *2, March, 1924. Details of filter plant recently constructed at Cambridge, 
Mass. Plant has capacity of 14 million gallons daily and estimated cost of 
construction is $767,651. Cf. this J., 9: 5, 824—N. J. Howard. 
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Various Methods of Making Pipe Connections. Rosnert W. Anaus. Can. 
Eng., 46: 14, April, 1924. Illustrated article describing various methods 
of connecting service and drain pipes, waste pipe design, and reservoir con- 
nections.—N. J. Howard. 


Typhoid on Great Lakes Vessels. G. H. Ferauson. Can. Eng., 46: 17, 
April, 1924. Highest typhoid rate is said to be found amongst sailors and 
others living on vessels traversing Great Lakes. Water in harbors is seriously 
polluted and constitutes great danger, if used for either drinking or cooking. 
Schedule of regulations issued during 1923 by Dominion Dept. of Health 
for control of such waters is similar to that of U.S. P. H. Service. (See this 
J., 11: 1, 328.) Examination made in Canada during 1923 of prevailing con- 
ditions revealed some unsatisfactory features. In Ontario, only seven ports 
had facilities for securing water of good quality at wharves. Several boats of 
Canadian Registry had inadequate provision of water, as judged by normal 
per capita consumption in Merchant Marine Service. In this regard, it was 
noted that, invariably, steamships having smallest tank capacities had poor- 
est quality water, as judged by bacteriological standards. On Lake Ontario 
and the St. Lawrence River, boats are almost entirely of Canadian register; 
on Lakes Erie and Michigan, of U. S. register; and, on Lakes Huron and Super- 
ior, 61 per cent of Canadian register. Statistics relative to typhoid fever 
aboard Great Lakes vessels of Canadian register, indicate steady increase in 
number of cases reported between 1920-1923, with abnormally high death rate. 
—N.J. Howard. 


Discussion of Water Treatment Problems. Canadian Section of A.W. W. A. 
Hamilton, Ont. Can. Eng., 46: 20, May, 1924. Discussion upon water works 
operating conditions, chiefly chlorination, sedimentation and filtration. 
Valuable information upon chlorine apparatus and control.—N. J. Howard, 


Laboratory Control in Water Purification. Jack J. Hinman, Junr. Can. 
Eng., 46: 20, May, 1924. Work of a water laboratory is given in detail. By 
means of bacteriological examination, quality of treated water can be control- 
led and public can be warned in cases of emergency. Sanitary and mineral 
analysis is of value in controlling chemical application and for information of 
local industrial plants. The analysis of chemicals used in water purification 
assures uniform quality, while the examination of coal, flue gas, and boiler 
house supplies aid in maintaining efficiency of plant. Included in work of 
laboratory would be survey of new sources of supply, supervision of existing 
sources, study of plant methods, compilation of valuable statistical records, 
and research in analytical methods. Emphasis is laid upon importance of 
each laboratory studying its local conditions so that greatest efficiency and 
economy be maintained, and of correlating unsatisfactory bacteriological 
tests with certain chemical figures recorded. The application of chlorine 
and tests for residual chlorine show necessity for constant watchfulness in 


a 
~ 
Per 
“a 
4 
= 
= 
- 
4 
f 
7) 


366 ABSTRACTS OF WATER WORKS LITERATURE 


Discussion of Water Treatment Problems. Letter by N. J. Howanrp, 
Can. Eng., 46-21, May, 1924. Reply to closing discussion reported in previous 
issue. Has reference to operation of Toronto Plant and to residual chlorine 
standard of Provincial Board of Health—N. J. Howard. pei 

The New Water System of Marshfield, Wisconsin. F. E. WxairreMore. 
Amer. City, 30: 608-11, 1924. Marshfield, present population 8,000, has had 
difficulty for 25 years in securing adequate water supply from underground 
sources. System started with few small wells in 1898. Later, new field of 21 
drilled 6-inch wells discharging to common reservoir was provided. Yields 
were increased by equipping wells with jack-pumps, of type used in oil fields. 
Then followed experiment with 30-feet concrete well, 70 feet deep, equipped 
with strainer openings in wall. Later, radial perforated pipes were driven 
from the pit, without success. Since February, 1924, a new and adequate 
supply has been provided, consisting of five 30-inch Layne-Bowler wells, hav- 
ing shutter strainers surrounded by introduced gravel. Wells are equipped 
with centrifugal pumps of 550 g.p.m. capacity, set 50 feet below surface with 
vertical shaft motor drive. Well pumps discharge to central reservoir from 
which water is repumped to standpipe and distribution. Special feature of 
system is automatic electrical control. Float switch in standpipe controls 
booster pumps, while similar device in collecting reservoir controls individual 
well pumps successively. Three of the new wells produce 2.0 m.g.d. with 25- 
30 h.p., as against 0.3 m.g.d. formerly available with 50 h.p. Tests showed 
one new 30-inch well produced 300 g.p.m. as against 25 g.p.m. by old 6-inch well 
insame stratum. Water works municipally-owned since 1901.—W. Donaldson. 


Control of Waste of Water from Fire Service Connections. Amer. City, 30: 
616-17, 1924. Report of committee on private fire supplies from public mains, 
adopted at Annual Convention of National Fire Protection Association, 
May, 1924. Sources of waste are listed, and recommendations for control, 
given.—W. Donaldson. 


The Aftermath of the Berkeley Fire. Carot Aronovici. Amer. City, 
30: 626-7, 1924. Editorial note lists among lessons of California fire which 
destroyed 539 houses with loss of $10,000,000, the following needs relating to 
water supply: (a) Larger mains and better grid-iron; (b) Elimination of dead 
ends and of mains smaller than 6-inch; (c) Closer spacing of fire hydrants; 
minimum of two at congested intersections, and one per block in residential 
districts —W. Donaldson. 


Oxyacetylene Welding and Cutting in a Water Works Department. ANown. 
Amer. City, 30: 635-6, 1924. Bloomington, Ill., popuation 30,000, consump- 
tion 10 m.g.d., finds extensive use for oxyacetylene blow-torch; such as melting 
lead joints, cutting cast-iron mains, welding fire hydrants, repairing machin- 
ery. Much economy is claimed.—W. Donaldson. 


Water-Main Cleaning in New Albany, Indiana. J. O. ENpris. Amer. 
City, 30: 639-41. 1924. Paper before Indiana Sanitary and Water Supply 
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Association describes general cleaning carried out in 1922-23 of feeder and dis- 
tribution systems, consisting of 16-inch pipe and smaller. Some nuusually 
long shots between cuts were made with cleaning tool. A two-mile stretch 
of 16-inch pipe was traveled in 40 minutes, bringing out two 5-ton truck loads 
of rust tubercles. Stretches of 2700, 2200, and 465 feet were cleaned in 12- 
inch pipe with single operation. Pressure and flow deliveries have been 
greatly increased, while pipe coatings are stated not to be impaired. Con- 
tracts for cleaning additional 6-8 miles have been made. Machine and super- 
intendent are furnished by Cleaning Company; work done by local force. 
Average cost, all sizes main, was 22 cents per foot. Cleaning has had addi- 
tional advantage of checking imperfect records as to condition and location of 
valves, pipe sizes, leaks, ete —W. Donaldson. 


Mixed Carbonate-Bicarbonate Titrations. S. G. Simpson. 
Ind. Eng. Chem.., 7, 709, July, 1924. Following indicators and procedure 
have been found uepenion to the usual phenolpthalein—methyl orange method. 

Cresol red......0.01 gram + 0.58 ml. 0.05 N NaOH diluted to 25 ml. 
Thymol blue (alk. range) 
0.03 gram + 1.42 ml. 0.05 N NaOH diluted to 25 ml. 

Bromphenol blue 
. 0.02 gram + 0.66 ml. 0.05 N NaOH diluted to 25 ml. 


Procedure. Mix 1 volume cresol red with 2 volumes thymol blue solution. 
Apply 3 drops of mixed indicators and titrate slowly until disappearance of 
blue has been followed by change from pink to orange-yellow, indicating the 
neutralization of one-half the normal-carbonate. Apply 4 drops of brom- 
pheno! blue and continue titrating until blue changes to green, indicating 
neutrality. If care is taken in exact preparation and mixing of indicators, 
highly accurate results are obtainable—Linn H. Enslow. 


Effect of Hydrogen Ion Concentration on the Submerged Corrosion of Steel. 
G. W. Wuitman, R. P. Russe anp V. J. Autreri, Ind. Eng. Chem., 16: 7, 
665, July, 1924. In natural waters, over a fairly wide range, variations in 
hydrogen-ion concentration have no effect on rate of corrosion. At 22°C., 
range is pH 10 to 4.1 and, at 40°C., pH 9.0 to 4.3 for the particular oxygen 
concentrations of waters used. On either side of this zone, rate of corrosion 
varies very markedly with H.I.C. change. At pH 13, corrosion is extremely 
low. If pH is reduced by CO,, as is generally true of natural waters, instead 
of, as above, by mineral acid, corrosion will increase rapidly below pH 5.4. 
Decreased rate of corrosion above pH 10 is due to film formation on metal 
surface. Ferrous hydroxide solution, saturated, has pH = 9.5, but at pH 
10, is precipitated and forms film. Rate of corrosion of new steel in natural 
waters will decrease 50 per cent in one week. From comparing results with 
CO, and HCl, respectively, as sources of acidity, it must be concluded that 
total acidity may be more important than actual concentration of hydrogen- 
tons.—i.e., pH value. H. 
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Constant Temperature, Self Ventilating, Incubator Room: L. D D.F Fetron. 
Jour. Bact., 9: 2, 169, March, 1924. Constant temperature and constant air 
circulation are maintained by means of the heating mechanism described. 
An improvement to the Clark mercury grid thermoregulator is also described. 
—Linn H. Enslow. 


Penetration of Bacteria through Capillary Spaces. (II Migration Through _ 
Sand). Surevtps WARREN AND Stuarr Mupp. Jour. Bact., 9:2, 143, March, 
1924. Bacteria will travel rapidly downward through layer of quartz sand _ 
submerged under suitable nutrient media. Apparently, rate of penetration, 
or progress, is dependent upon nature and availability of food present, pro- — 
vided H. I. C. is maintained within proper limits. Maximum rates for migra- 
tion through quartz sand (average diameter, 0.23 mm.) were for V Cholerae, 
0.55 em. per hour; for V. percolans, 0.43 cm. per hour. Method is adaptable 
for separation of motile from non-motile organisms, and also for selection of 
organisms of highest motii.cv.— Linn H. Enslow. 


Motility of Bacteria as Affected by ag nn Concentrations. G. REED 
AnD D. J. MacLeop. Jour. Bact., , 119, March, 1924. Motility of B. 
typhosum and of Ps. pyocyanea in fuse by change in H. I. C. of the 
medium in essentially the same manner as is growth. Motility of B. typhosum 
has maximum between pH 6.0 and pH 8.0; rapidly decreasing on either side 
of this zone. Below pH 4.5 and above pH 9.5 no motility is observed. Ps. 
pyocyanea possesses essentially the same characteristics. Results were ob- 
tained through observation of the hanging drop at 37°C.—Linn. H. Enslow. 


Deferrization Plant at the United States Naval Academy, Annapolis, Md. 
Epwarp C. SHerMan. U.S. Naval Medical Bulletin, 19: 4, 28, October, 1923. 
Iron removal plant designed and constructed at estimated annual interest 
and operating cost of $11,000 compared to $50,000 for new surface supply with 
filtration and chlorination. Best results secured by applying 5 grains lime 
per gallon to water with limited aeration given by air lift. Precipitation com- 
plete in 44 hours. Twenty p.p.m. iron in raw water reduced to 1.8 by precipi- 
tation with lime; further reduced to 0.2 p.p.m. by filters—A. W. Blohm. 
(Courtesy U. S. P. H. Eng. Abst.) 


Report of Chicago Department of Health, 1922. Typhoid death date of 1.09 
per 100,000 was lowest in history of city. Chlorinating equipment in majority 
of stations was extremely old and often of insufficient capacity to take care of 
maximum load and leave any units in reserve for an emergency.—A. W. 
Blohm. (Courtesy U. S. P. H. Eng. Abst.) 


Swimming Pools in Detroit—Epidemiological Considerations. Weekly 
Health Review, Detroit Dept. of Health, November 12-17, 1923. U.S. Naval 
Medical Bulletin, 20: 2, 271, February, 1924. Twenty-one swimming pools — 
in Detroit have average daily attendance of 5,000. Violet ray bas in some 
instances proven very satisfactory while in other instances it has been un- 

—" Pools which are merely,emptied and cleaned are not in a sat- 
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isfactory condition. Authors feel that bacterial standards proposed by 
Bathing Place Committee of State Sanitary Engineers Conference are too 
strict and enforcement would close ‘all Detroit pools—A. W. Blohm. 


4 (Courtesy U. S. P. H. Eng. Abst.) 


Bathing and Swimming All Year Round in Buffalo Public Schools. JouHn 
K. Wotre. J. Am. Asso. for Promoting Hygiene and Public Baths, 5: 47, 
1923. There are nine city pools in operation throughout the year. Equip- 
ment of pools includes separate dressing rooms, showers and gas or electric 
hair dryers. Preliminary soap shower bath and inspection by attendant 
required before bather enters pool.—A.W. Blohm. (Courtesy U.S. P. H. 
Eng. Abst.) 


The Pollution of Streams and Other Natural Waters of Australia. F. F. 
LoneLey. Pamphlet issued by Commonwealth of Australia. General dis- 
cussion of existing conditions and basic law relative to control of stream pol- 
lution. Various phases of pollution discussed are (1) poilution which might 
render unsafe for human consumption an imperfect municipal water supply, 
(2) pollution which might put an unreasonable burden on filtration plant, 
(3) pollution causing nuisance or offence to public decency. Six appendices 
contain abstracts of English and American literature on stream pollution.— 
A. W. Blohm. (Courtesy U. S. P. H. Eng. Abst.) 


Disposal of Wastes from Gas Plants. Report of 1921 Committee, American 
Gas Association, New York City. Main portion of report is devoted to tar 
separator design, attention being devoted to separation of tar from waste 
water. Milwaukee is cited as having in an experimental way successfully 
disposed of ammonia-still wastes so that chlorine-phenol tastes were avoided 
in city water—A. W. Blohm. (Courtesy U. S. P. H. Eng. Abst.) 


Construction of Sanitary Pools. JoHnJ. Boyne. J. Am. Asso. for Promot- 
ing Hygiene and Public Baths, 5: 39, 1923. Standards adopted by American 
Association for Promoting Hygiene and Public Baths, in 1915, are considered 
absolutely essential in construction and maintenance of a sanitary swimming 
pool. Designer must be alive to large amounts of impurities carried into the 
pool and to the dangers of absorbent pool linings. Essential differences exist 
between real and apparent cleanliness—A. W. Blohm. (Courtesy U.S. P. 
H. Eng. Abst.) 


Annual Report, 1923, Bureau of Sanitary Engineering, Maryland State Depart- 
ment of Health. Brief accounts are given of public water works and sewer- 
age improvements and installations in the state. Stream pollution inves- 
tigations include Curtis Bay where improvements were made to prevent 
pollution by wastes from oil and asphalt refining plants, a chemical company, 
tannery, industrial alcohol plant and Baltimore City sewage. Other inves- 
tigations are of wastes from a congoleum plant; steel rolling mill; garbage 
reduction plant; creamery; chenopodium plant and canning factories.— 
A. W. Blohm. (Courtesy U.S. P. H. Eng. Abst.) 


a 
be 
> 
f 
ees 
= 
> a 
e 
af 
a. i 
4 


Report of Rhode Island Board of Purification of Waters for the Year 1 1922. 
Preliminary Report of An Investigation of the Pollution of Certain Rhode 
Island Public Waters. SrepHEN DeM. GAGE Puitie C. McGoutprickx. 
Methods by which pollution by oil has been checked are described and activi- 


ties of board relative to reducing pollution by sewage and trade wastes are 
outlined. About half of drainage area of streams discharging through Rhode _ 


Island lies outside the state. It is estimated that about seven times normal | 


flow of Moshassuck River would be required to properly dilute the sewage and — 2 


industrial wastes now discharged into it.—A. W. Blohm. (Courtesy U.S. P. 
H. Eng. Abst.) 


Oxygen in Its Relation to Pure Water. Gro. W. Coties. Southwest 


Water Works Journal, 5: 12, 11, March, 1924. Author advocates aeration of _ 


waters generally, especially those containing organic matter, either as the sole 
treatment or preliminary to other forms of purification. A. W. Blohm. 
(Courtesy U. S. P. H. Eng. Abst.) 


Water Consumption in Chatham. C. H. R. Futter. Canadian Engineer, 
46: 9, 287, February 26, 1924. Average amount of water pumped was 1,514,603 
gallons per day. Double coagulation with alum commenced during the year 
resulted in a water much better prepared for final treatment by chlorination 


than heretofore produced during summer months.—A. W. Blohm. (Courtesy _ 


U.S. P. H. Eng. Abst.) 


Water Purification—-Biochemical Factors in Modern Methods. Dr. Giz- 
BERT J. FowLER. Local Self-Government Gazette, 9: 11, 571, November, 1923. 
Growth of minute algae in storage reservoir is discussed. Suggested that a 
coagulant, preferably aluminum salts, be added to water, followed by lime to 
remove carbon dioxide. In absence of carbon dioxide photosynthesis cannot 
go on and algae growth is checked. Yangtsze River which flows through 
plains heavily manured with sewage but shows slight signs of pollution due 
to the water being heavily charged with fine silt, is cited as indicating possi- 
bility of purifying water by means of the drifting sand filters —A. W. Blohm. 
(Courtesy U. S. P. H. Eng. Abst.) 


Status of Water Supplies in Quebec. Tuero. J. LAFRENIERE. Canadian 
Engineer, 46: 9, 273, February 26, 1924. City of Quebec derives its supply © 
from St. Charles River without treatment. St. Jerome experienced danger of 
connection with an industrial supply. During fire prevention week connec- 
tion was opened twice at intervals of 7 days for 1 hour each time. Mild 
typhoid epidemic resulted, with characteristics of a water-borne outbreak 
and two summits in curve at 7 day intervals —A.W. Blohm. (Courtesy U.S. 
P. H. Eng. Abst.) 


On the Cause and Prevention of the Loss of Carrying Power of the Colombo 
(Ceylon) Water Mains. L. F. Hirst. Reports of Medical Officer of Health 
for 1921 and 1922. Laboratory and field tests to determine cause of incrusta- 

= of iron water pipes are described. 1.5 p.p.m. to 8.0 p.p.m. iron in fer- 
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rous and ferric state, sulphur, and iron bacteria, as Leptothrix ochrea, are 
present in water. Chlorine in amounts over 5 p.p.m. and lime to amounts over 
4 g.p.g. proved effective in killing bacteria but did not prevent incrustation. 
Coke aerator, sedimentation basin and slow sand filters used to prevent incrus- 
tations.—A. W. Blohm. (Courtesy U.S. P. H. Eng. Abst.) 


Cleethorpes Bathing Pool. Surveyor, 65: 1678, 287, March 14, 1924. Pool 
is D-shaped and has maximum length and width of 400 and 200 feet respectively. 
Filter chamber for filtering sea water and reservoir for storage of filtered 
water have been provided.—A. W. Blohm. (Courtesy U. S. P. H. Eng. Abst.) 


Report of Committee of Royal Sanitary Institute of Purification of Water of 
Swimming Baths. Journ. Royal Sanitary Institute, 44: 11, 451, April, 1924. 
_ From economic viewpoint filtration and aeration are better than daily refilling 
- pool. Even with this treatment, pool should be cleaned and refilled every 4 
_to6 weeks insummer.—A. W. Blohm. (Courtesy U.S. P. H. Eng. Abst.) 


50th Annual Report Water Commissioners, Springfield Mass., 1923. In 
1923, 22,000 Scotch pine trees were planted making a total of 309,200 trees of 
different species planted in reforestation of watershed.—A.W. Blohm. (Cour- 
tesy U.S. P. H. Eng. Abst.) 


Inverse Relation Between Iodin in Food and Drink and Goiter Simple and 
_Exophthalmic. J. F. McCLenpon JoserH C. Hatuaway. J. Am. Med. 
 Assoc., 82: 21, 1668, May 24, 1924. Iodin content of various foods and waters 
in goitrous and nongoitrous regions. Milk, leafy vegetables and some fruits 
- contain the highest amount of iodin of any land products. Three day experi- 
ments with diet of certain foods showed a retention of 0.036 mg. iodin. At this 
7 rate 10 years would be required to accumulate 40 mg. of iodin the amount con- 
tained in a normal thyroid gland. Table of iodin content of drinking waters 
show highest to be 18,470 times as great as lowest. Treating with one-tenth 
- pound sodium iodid per million gallons of water would give a content one- 
fifth to one-tenth that of some cities of this country and assuming a liter of 
_ water to be consumed per day, 0.01 mg. of iodin, which is the normal quantity 
retained by a person, would be retained and the iodine requirements would 
be satisfied —A. W. Blohm. 


Conical Bottom Tanks for Water Treatment. R. C. Barpwety. Railway 
Eng. and Maintenance, 19: 339, 1923. Claims economies in water saving from 
the sludging of conical bottom treating tanks as quoted by Knowles (CA 17: 

3066) are exaggerated.—R. C. Bardwell. (Courtesy Chem. Abst.) 


New Rock Island Water Station Saves Over $12,000, Annually. ANon. 
Railway Eng. and Maintenance, 19: 346, 1923. Location—Chickasha, Okla. 
Water of varying quality is pumped from 10 shallow 8-inch wells 600 feet 
apart into central reservoir, replacing 10 closely spaced 4-inch wells. Each is 
served by separate electric motor unit. Chemical treatment takes place 
‘continuously in a 30 feet diameter by 60 feet high steel tank in which is pro- 
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vided 6 hours sedimentation period with no filter. Proportioning is controlled 
by chemical pump geared to transfer pump. Increasing agitation in down- 
take tube aided softening reactions. Better and cheaper water is secured. 
Prints and plans are shown.—R. C. Bardwell. (Courtesy Chem. Abst.) 


Two Railroads Find Water Pipe Cleaning Profitable. Anon. Railway Eng. 
and Maintenance, 20: 64, 1924. Photographs and description of method, 
together with tabulation of economies, are given for pipe cleaning work per- 
formed by Northern Pacific RR., at Dilworth, Minn., and by the C. R. I. & 
P. RR., at Chickasha, Okla—R. C. Bardwell. (Courtesy Chem. Abst.) 


Remodeled Plant Solves Mud Problem. C. R. Knowtes. Railway Eng. 
and Maintenance, 20: 4, 1924. At the Baton Rouge, Miss., terminal of Illinois 
Central RR. old 12,000 gallon sedimentation tank was supplemented with two 
100,000 gallon conical bottom steel tanks which aided materially in removing 
the Red River mud from Mississippi River water.—R. C. Bardwell. (Cour- 
tesy Chem. Abst.) 


Santa Fe Builds New Water Station Where Supply is Limited. E. H. Ousen. 
Railway Eng. and Maintenance, 20: 266, 1924. The A. T. & S. F. Railroad 
installed a 550 g.p.m. pumping plant from the Cottonwood River at Bagar, 
Kansas, consisting of triplex pump driven by oil engine taking water from 
collecting sump. Treating equipment consists of 10 x 12 Roberts water 
engine with 24 feet x 63 feet settling tank and 30 feet x 60 feet storage. An 
earth dam 2600 feet long by 28 feet maximum height impounds 14,000,000 gal- 
lons water. Photographs and detail plans are given—R. C. Bardwell. 
(Courtesy Chem. Abst.) 


New Pumping and Softening Plant is Electrical Throughout. C. R. 
Know tes, Railway Eng. and Maintenance, 20: 233, 1924. Railway Review, 
74: 958, 1924. Illinois Central secures its water supply at Clinton, Illinois, 
from three wells 350 feet deep. Water is pumped into reservoir with vertical 
centrifugal pumps; thence it is pumped through continuous treating plant of 
the Jos. E. Nelson design with gravity type sand filters. All units are elec- 
trically driven and equipped with recording gauges. Treating tanks are 
conical bottom type. Photographs and general layout plan is given.—R. C. 
Bardwell. (Courtesy Chem. Abst.) 


Standard Methods of Water Analysis. Com. report, Railway Review, 74: 
559, 1924. A.R.E. A. Bulletin 261: proc. 1924. Standard methods for field 
tests, rapid boiler water method, and full and complete analysis were adopted 
for recommended practice at 1924 convention of A. R. E. A., together with 
interpretation of results —R. C. Bardwell. (Courtesy Chem. Abst.) 


Government Regulation of Railway Drinking Water Supply. Com. report, 
Railway Review, 74: 563, 1924. A. R. E. A. Bulletin 261: proc. 1924. Status 
of regulations pertaining to railway drinking water is outlined. Statement 
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is made that no adverse physiological effects have been noted on persons drink- 
ing lime and soda ash overtreated water.—R. C. Bardwell. (Courtesy Chem. 
Abst.) 


Effect of Water Conditions Upon Lengthened Locomotive Runs. L. F. 
Witson. Railway Review, 74: 848, 1923. Use of anti-foaming compound is 
recommended as assistance in operating locomotives on long runs.—R. C. 


4 

_ New Engine Terminal at Peach Creek, W. Va. Anon. Railway Review, 
74: 279, 1924. Description of new pumping station covers installation of du- 
plicate electrically driven horizontal centrifugal pumps in dry well 35 feet 
deep. Sixty thousand gallon per hour treating plant consists of International 
Filter Company proportioner with 40 feet x 53 feet sedimentation and storage 
tank, equipped with floating outlet. Detailed plans and photographs are 
given.—R. C. Bardwell. (Courtesy Chem. Abst.) 


The Value of Treated Water for Locomotives. Com. report, A. R. E.A. 
Bulletin, 261: 167, 1924. Progress report.—R. C. Bardwell. (Courtesy Chem. 
Abst.) 


Pitting and Corrosion of Boiler Tubes and Sheets. Com. report., A. R. E. A. 
Bulletin, 261: 164, 1924. Progress report. Full explanation of hydrogen ion 
concentration and interpretation given. R. C. Bardwell. (Courtesy Chem. 
Abst.) 


Meters and Their Selection for Specific Purposes. THomasH. Hooper. Fire 
& Water Eng., 74: 447, September 5, 1923. Very brief descriptions of velocity, 
disc, and positive oscillating piston types of meters. First cost, or initial 
efficiency, should never enter into selection of meters, but rather maintained 
accuracy, ease of repairs, 4nd amount of repairs necessary.—Geo. C. Bunker. 


How Filters Should Be Cared for in Wintry Weather. Micuaru F. 
Fire & Water Eng., 74: 501, September 12, 1923. Brief remarks on the difficul- 
ties of operating open slow sand filters, at Lawrence, Mass., in the winter 
seasons, due to snow falls and ice formations. Illus.—Geo. C. Bunker. 


A Novel Well Water Fire Protection System. H. C. Wermore. Fire & 
Water Eng., 74: 505, September 12, 1923. Salt water wells, the depths vary- 
ing from 40 to 50 feet, have been drilled on street corners, in the various sec- 
tions of Key West, Fla., by a No. T-32 Star drilling machine, of tractor type, 
with 12-inch drill. Hydrants carrying a 4-inch cast iron suction pipe 24 
feet long are set in sidewalk over wells. Capacity of each well is about 1000 
gallons per minute; cost, complete with hydrant, varies from $75 to $100. 
Well installation of this kind is more economical for any small city in low-lying 
section of the country than system of street mains. Patent has been applied 
for. Illus—Geo. C. Bunker. 
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Cost Problems That Confront the Water Department. Cates M. SaviLue. 
Fire & Water Eng., 74: 507, September 12, 1923. Main pipe extensions are 
now financed by making assessments against properties benefited. Statistics 
are given to show growth of water supply system of Hartford, Conn. Two 
diagrams contain data concerning (1) main pipe construction and wages; and 
(2) distribution construction work. Pipe laying costs for mains of 6-, 8-, 10-, 
12-, and 16-inch diameters, as laid in 1922, are compared with those of previous 
years, 1915-1921. Of 65,800 feet of main pipes laid in 1922, 35,638 feet were 
laid with Keystone trenching machine at average saving of about 40 cents per 
foot. Costs of pipe laying by machine and hand labor are compared in table. 
For service pipes installed during 1922, black wrought iron pipe, 1} inch, 
lined with cement, had been used. Pipe costs 13 cents per foot, and lining, 4 
cents; a total of 17 cents, as compared with 14 cents per foot for 1-inch-gal- 
vanized iron pipe which had been used previously. Lead lined fittings used in 
connecting up the service pipes are made by regular employees during winter 
months. Due to breakages of lead ‘‘goose necks,’’ these have not been used 
for several years; sufficient flexibility is given to connection by using two 
elbows. Ordinary service consists of 3-inch brass corporation cock with 1} 
inch outlet, male thread, screwed into main, and connected by 14-inch 
lead-lined elbow and 1}-inch street ell to 1}-inch black wrought iron pipe lined 
with cement. This pipe is in turn connected, by means of 1}-inch lead lined 
coupling, to l-inch brass curb cock with 1j-inch male ends. About one-fifth 
of all water filtered and dispatched to city returns no income; this amounts to 
2.5 to 3 million gallons per day which may be fairly allocated as follows: under- 
registration of meters, 1,000,000 g.p.d.; leakage in mains and services, 1,250,000 
g.p.d.; miscellaneous use of water, including fire, sewer flushing, public foun- 
tains, and surreptitious use, 500,000 g.p.d. Leakage from mains and services, 
if correct, is probably too widely distributed over system for profitable elimi- 
nation. Under-registration comes from installing meters of size too large to 
register at lower flows. Some remedy can be had by closer attention to sizing 
of meters for particular locations; but best control is by establishing excess 
capacity charge for meters in excess of normal size. A diagram gives compari- 
son of rates with those of 8 other cities —Geo. C. Bunker. 


The Task of Raising Fire Hydrants to Meet New Grade Level. CHARLES 
W. Geiger. Fire & Water Eng., 74: 509, September 12, 1923. Description of 
methods used by Fire Department in San Francisco, Cal., in raising of 37 fire 
hydrants on lower Market Street, made necessary by subsidence of land. 
Illus.—Geo. C. Bunker. 


A Seasoned Water Works Man Gives Some Practical Advice. Francis H. 
Luce. Fire & Water Eng., 74: 511, September 12, 1924. Practical suggestions 
for superintending development and growth of a small water works system; 
insertion of valves without shut-off; meeting emergencies of peak load; protec- 
tion and care of hydrants; minimizing trouble from installation of sewers; 
resetting valve boxes during asphalting of streets —Geo. C. Bunker. 
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Fire Hose Used in Emergency to Relieve Water Shortage. Grorce W. 
BaTCHELDER. Fire & Water Eng., 74: 536, September 12, 1923. Brief account 
of how Shrewsbury, Mass., was supplied with water through fire hose con- 
nected to hydrants on Worcester side of Lake Quinsigamond, until additional 

wells drilled, to provide temporary relief —Geo. C. Bunker. 


Water Works Rules Should Receive Careful Thought. Wituiram W. Brus. 
Fire & Water Eng., 74: 503, September 12, and 585, September 19, 1923. Of 
126 rules and regulations made effective in New York City on August 1, 1923, 
122 are given, with explanations added, and some hints to superintendents. 
They are presented in following order: General Rules: Independent water 
supply; Shut-off charges; Use of hydrants; Deviation fromrules. Permits: 
General permits; Permittees; Taps: Separate supply; Method of tapping; 
spacing of taps; Plugs: Electrical indicator; Size and number of unmetered 
taps; size; Flushometers and part business; Roof-tank or pump supply; Size 
of metered taps; Fire connections; Size of excavations; Service pipes; Piping; 
Dimensions and weights; Brass services; High pressure services; Wiped joints; 
Valves; Curb cocks; Service to be straight; Goose-necks; Depth of service; 
Tests; Minimum and maximum diameters; Minimum size of goose-neck; Size 
of service for domestic consumption; Check valves; Thawing; Elimination of 
private mains, driven taps, and transferring of taps and services; Meters: 
Setting of meters; Pits; Current meter setting; Minimum and maximum size; 
Reduction of size of meter; fire lines; Fire line consumption. Tables and 
diagrams are included.—Geo. C. Bunker. 


Determining the Yield of Underground Water Sources. Waupo S. 
Fire & Water Eng., 74: 581, September 19, 1923. General remarks, including 
three diagrams to illustrate points made.—Geo. C. Bunker. 


The Watershed and Its Proper Care. Freperic I. Winstow. Fire & 
Water Eng., 74: 629, September 26, 1923. To control a watershed, a large 
area around perimeter of main supply reservoir should be obtained. Some 
variety of pine is recommended as best type of tree for planting on New Eng- 
land watersheds; importance of spraying the trees and of taking certain pre- 
cautions re fire prevention is pointed out. General remarks are made on fol- 
lowing subjects: regulation of sources of pollution; inspection and protection 
of dams; care of culverts; rain-gages; cleaning of aqueducts; filtering and chlori- 
nating street wash; utilization of power in generating electricity; regulation of 
outflow; ‘‘floating’’ of under-reservoir pipe lines; importance of chlorination. 
.—Geo C. Bunker. 


Should Fire Hydrants Have 4}-inch Outlets? Frank A. Marston. Fire 
& Water Eng., 74: 675, October 3, 1923. Conclusions are as follows: (1) 
Use of 44-inch steamer outlets on hydrants, in addition to two 2}-inch hose 
outlets, is desirable where pumping engines are likely to be used. In larger 
cities, it is probably better to provide two large steamer outlets and only one 
23-inch outlet. (2) Trend of good practice appears to be toward reduction of 
pressure maintained in distribution systems to provide for domestic service, 
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with dependence on fire department pumping apparatus for fire stream pres- 
sures. (3) Steamer outlets should be provided even where ordinary pressure 
is ample for two hose streams, to make possible the draft of water at higher 
rates with pumping engine, in case of serious fire, or other emergency. (4) 
Distribution system should be capable of delivering water to hydrants at rates 
consistent with demands of modern fire fighting methods. (5) During a seri- 
ous fire, hydrants may be subjected to considerable vibration due to 
heavy drafts of water. To prevent failure at such a critical time, hydrants 
should be of heavy construction and firmly supported. Special precautions 
should be taken to prevent blowing off of hydrant from lateral at base. (6) 
According to underwriters’ rating, municipality will be penalized for defici- 
ency in steamer outlets, where engine service is required. (7) It is desirable 
to install steamer outlets even where pressure of 75 pounds per square inch is 
ordinarily maintained, to provide for engine service in emergency. (8) There 
appear to be several good reasons in favor of providing at least one large 
steamer outlet on every hydrant in a standard pressure water distribution 
system; and no valid reason to the contrary.—Geo. C. Bunker. 


Sinking Funds Set Aside for Retirement of Water Bonds. Ernest C. 
Witiarp. Fire & Water Eng., 74: 696, October 3, 1923. Article based on 
recent report on water works of Portland, Oregon. Source of water is Bull 
Run Lake, located in Bull Run division of Oregon National forest, watershed 
area being 222 square miles. Bull Run river runs for about 22 miles to head- 
works, from which water flows by gravity into six reservoirs through two con- 
duits. Conduit No. 1 consists of 24.29 miles of riveted steel pipe, laid in 1893, 
of three sizes, 33, 35, and 42 inch. Conduit No. 2 consists of 24.79 miles of lock 
bar steel pipe, laid in 1910, of two sizes, 44and52inch. From reservoirs, water 
is either pumped, or delivered by gravity, to the various distributing points. 
Total mileage of mains in distribution system is 1036: of which 66 are privately 
owned. Water requires no chemical treatment of any kind, and is soft. Sink- 
ing fund has been established for retirement of approximately $7,538,000 
bonds, and actuarial tables were compiled for each of outstanding bond issues, 
together with summary table, showing total amount that should be set aside 
each year and amount that should be on hand at end of each fiscal year for all 
of bond issues. In determining amount of revenue necessary, it was decided 
that 22.1 per cent was attributable to fire protection, and 77.9 per cent to con- 
sumption. Eighty per cent meterization was suggested in order to reduce 
average daily consumption by at least 20 per cent. Perpetual inventory and 
new accounting system were recommended and adopted.—Geo. C. Bunker. 


Laying a Submarine Pipe Line. Harry U. Futter. Fire & Water Eng., 
74: 724, October 10, 1923. Detailed illus. description of laying of submarine 
pipe line from Portland, Me., under harbor to South Portland. Contract con- 
sisted of moving two submarine electric power cables, dredging a trench and 
laying 1000 feet of 16-inch cast-iron pipe (class D, A. W. W. Assoc. specifica- 
tions), backfilling with cover of 3 feet, and trenching and laying section of 
about 70 feet in length of 16-inch pipe at each approach to submarine line to 
connect with the existing pipe lines. Depth of water was 35 feet at low tide 
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in channel. Contract was let to the lowest bidder for $11,400 which did not © 
include pipe. Every third joint was flexible, of improved metropolitan type 
in which lead is held firmly by grooves to bell of the pipe, motion being between 
spigot and lead joint. Specifications required that leakage should not exceed 
16.8 gallons per joint per 24 hours for submarine joints, and 8.4 gallons for land 
joints, under pressure of 150 pounds. The third test during construction 
showed leakage of 2540 gallons per day, or 4°; times allowable leakage. No 
attempt was made to caulk joints under water. Several months after pipe 
line was completed, test with meter showed that leakage was negligible. 
Actual costs are summarized as follows: dredging trench, $2.00 per linear foot; 
laying submarine pipe, $5.00 per linear foot; backfilling submarine trench, 
$0.75 per linear foot. Contractor did not make a profit proportional to his 
risk; or, in other words, contract price was too low.—Geo. C. Bunker. 


Gravity Water Systems Predominate in Vermont. ©. P. Moar. lire & 
Water Eng., 74: 727, October 10, 1923. One-hundred and six supplies of cities, 


are as follows: surface, 31; ground, 60; both surface and ground, 15. Of these, 
56 are classed as normal waters; 23, as having received satisfactory natural 
purification; and 3, as unsafe. Only supplies being treated at present time are 
those of Burlington, filtration and chlorination; St. Johnsbury, slow sand 
filtration; Rutland and Montpelier, chlorination. Brief descriptions of sup- 
plies of the 21 cities and large towns are given and also table with typical 
analyses of the public water supplies.-—Geo. C. Bunker. 


Composite Type Dam at Bassano, Alberta. Eng. Contrg., 62: 336, 1924. 
This is a composite dam of earth and spillway of Ambursen type, costing 
$1,500,000.00.— Langdon Pearse. 


Why Chicago Needs Universal Meterage. Joun Ericson. Eng. Contrg., 
62: 337-9, 1924.— Langdon Pearse. 


Handling Silt in Settling Basins. Roy M. Town. ng. Contrg., 62: 341- 
4, 1924.—Langdon Pearse. 


Design Features of Recent Swedish Arch Dams. Bb. Hretusrrom. World 
Power Conference London, 1924. Eng. Contrg., 62: 345-7. Details con- 
struction and design; also describes refacing old dam with concrete.—Lang- 
don Pearse. 


Prices of Water Works and Others Materials. D.H.Maury. Eng. Contrg. 
61: 1039-43, 1924. Lists pipe, lead, structural shape, reinforcing, portland 
cement, brick, lumber, fuel oil, tile pipe, copper, coal, month by month, 1921 
to 1924, cast iron 1902 to 1924.—Langdon Pearse. 


Installing Services for Vacant Lots in Advance of Paving. Eng. Contrg., = 
61: 1044-5, 1924. Practice is given of 8 cities—Langdon Pearse. 
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Portable Air Compressors in Water Works Service. Eng. Contrg., 61: 1046- 
7, 1924.—Langdon Pearse. 


S. H. Taytor. 
Forty-eight-inch 


Cost of 48-inch and 36-inch Mains at New Bedford, Mass. 
Ann. Rep. Water Board, 1923. Eng. Contrg., 61: 1060, 1924. 
cost $26.34 per linear foot, 36-inch $23.81.— Langdon Pearse. 


Sacramento Filter Plant Pumping Station. ALBERT GwaNn. Eng. Contrg., 
61: 89-91, 1924. Is built in a 75-foot diameter concrete caisson. Low lift and 
high lift centrifugals are provided, driven by squirrel cage motors. Mechani- 
cal and electrical details are described.— Langdon Pearse. 


Construction Features of Reservoir at Grand Junction, Col. Ling. Contrg., 
61: 75-6, 1924. General details are given of a 13,500,000 gallon reservoir with 
reinforced concrete lining 6-inch thick, laid in 2 layers, 4- and 2-inch respec- 
tively, on earth slope.— Langdon Pearse. 


Financing Service and Supply Main Extensions by Local Assessment. 
P. Disvenrick. Calif. Sect. Am. W. W. Assn., 1923; Eng. Contrg., 61:77, 1924. 
All mains not over 4-inch are paid for by assessment per front foot.— 


Lang”: Parse. 
Langdon Pear 


California Reclamation District No. 2047. S. E. Gamnie. Eng. Contrg., 
61: 78-81, 1924. Describes pumping equipment for handling 200,000 acres.— 
Langdon Pearse. 


Well Water System of Auburndale, Florida. H.C. Hewirr. Pub. Works, 
55: 119, 1924. Well was lined with 10-inch casing for 136 feet depth, with 
40 feet strainer in sand formation below. This secures a softer water.— 
Langdon Pearse. 


Danvers Water Works Notes. R. W. Estey. Pub. Works, 55: 175, 1924. 
While cement lined pipe is still in service, some since 1876, cast iron is being 
used to replace it. A meter program is found necessary.—Langdon Pearse. 


Water Works Statistics. Pub. Works, 55: 141-2, 161-174, 1924. Notes 
are given on street main laid, pressures and pumping plants in many United 
States cities. Data very general in character.—Langdon Pearse. 


Pressure in Water Mains. Pub. Works, 55: 159-60, 1924. Averages are 
given for about 600 cities, showing maximum and minimum by states.— 
Langdon Pearse. 


Pumping at Putnam, Conn. ©. D. Suarpre. Pub. Works, 55: 143, 1924. 
Water power serves ordinarily to pump about 1.2 million gallon per 24 hour. 
Steam (coal at $11.00 per ton) is slightly more expensive than electric pump- 
ing (current at 2.6 cents per kilowatt hour.)—Langdon Pearse. ih , 
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Elmhurst’s Oil Engine Plant. H. 8. Crocxetr. Pub. Works, 55: 143- 
4, 1924. Diesel oil engine is used to drive both centrifugal pump and air com- 


oil per b.h.p. at full load—Langdon Pearse. 


down number of pipe extensions, all petitions must guarantee income from 
line of 6 per cent on estimated cost of laying, based on previous vear costs.— 
Langdon Pearse. 


Change from Flat Rates to Meter made Savings. W. R. Davis. Fire and 
Water Eng., December 5, 1923. Eng. Contrg., 61: 92-3, 1924. Clifton, Ari- 
zona, saved 50 per cent of the water by change to meter rates.— Langdon Pearse. 


. A Large English Bored Well. I. J. Dixon. Inst Water Engr., 1923; Eng. 
_ Contrg., 61: 347-53, 1924. Details sinking, lining and testing of 1054 foot 
hole, in 36 to 20 inches diameter sections, also pumping plant; centrifugal pump 
in well being driven by Diesel engine.—Langdon Pearse. 
The Suorva Lakes Dams, Lapland. Engineering, December 14, 1923: Eng. 
_ Contrg., 61: 361-8, 1924. Dams are of multiple arch type, of reinforced con- 
erete. Details are given.—Langdon Pearse. 


Diamond Drilling under Difficulties. R.P. McGraru. Mine and Quarry, 
_ November, 1923; Eng. Contrg., 61: 95-99, 1924. Describes 3 jobs on western 
 rivers.—Langdon Pearse. 


Installation of Check Valves on Water Services. ©. B. Jackson. Calif. 
Sect. Am. W. W. Asso., October, 1923; Bing. Contrg., 61: 100-2, 1924. Discusses 
legal aspects of putting check valve between hot water heater and boiler.— 


q Langdon Pearse. 
Method of Repairing Concrete Reservoir. Successful Methods; Eng. Contrg. 
61: 118-9, 1924. Roofing felt laid. Pitch was held in place by brick wall.— 
Langdon Pearse. 


The Hartebeestport Dam, Pretoria, South Africa. Kng. Contrg., 61: 340-2, 
1924. Arch dam, of concrete; base width, 73-feet; maximum height, 172 
feet. Spillway is cut as a trough.— Langdon Pearse. 


Responsibility of the Water Works Superintendent. J. Martin. Eng. 
Contrg., 61: 369-71, 1924. Duties and methods of securing cooperation of 
publie are outlined.— Langdon Pearse. 


The New Water Works Pumping Plant for Tully, N. ¥. Louis MitcHeE.v. 
Eng. Contrg., 61: 372-4, 1924. Describes equipment for village, 600 popula- 
tion, with details and costs.— Langdon Pearse. yal 
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pressor. Is of 4 cycle type, delivering 93 b.h.p. with not more than 0.45 pound 


New Bedford Water Works Notes. Pub. Works, 55: 146, 1924. To keep . 
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Failure of the Gleno Dam in Italy. Giovanni Ropio. Eng. Contrg., 61: 
«75-8, 1924. Concrete gravity dam, built to 75 feet height, was finished as 
multiple arch to additional height of 95 feet. Middle portion failed, largely 
due to inadequate construction methods.— Langdon Pearse. 


How Local Conditions Affect Cost of Construction of Water Works. R. 
Messer. League Va. Municipalities, 1924; Eng. Contrg., 61: 379-80, 1924. 
Newcastle, Va.,. put in waterworks for $14.25 per capita, whereas St. Paul, 
Va., works cost $70 per capita.— Langdon Pearse. 
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